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ON THE COVER 
-YHEN the USS Pickerel came to 
W the surface from a depth of 150 
feet off Oahu, T. H., she put on quite 
ashow. The action pictured took place 


® during a routine training exercise and 


was designed to further evaluate the cap- 
abilities and characteristics of this type 
of submarine. A sub is brought to the 
surface primarily by changing her buoy- 
ancy. This is usually done by introduc- 
ing air, compressed to 3000 psi, into 
the ballast tanks to expel the water. 
Streams can be seen issuing from open- 
ings in the bow. 

The Pickerel was built at Mare Island, 
| Calif., and joined the fleet in 1948. She 
was converted to a Guppy-II (Greater 
Underwater Propulsion) in 1949. Since 
then she has been operating under the 
control of the Commander Submarine 

Force, Pacific Fleet. 

@ 

IN THIS ISSUE 

HE Aluminum Company of Canada 
became accustomed to thinking in 
big terms during World War II, when 
it built the mammoth Shipshaw power 
development, an undertaking which, in- 
cidentally, was given no publicity until 
fighting ceased. Its latest project, the 
venture in British Columbia that we 
begin describing in this issue, is big in 
every way—in conception, financing, ter- 


# ritory covered and the volume of alum- 


inum that will result. In these days of 
huge government jobs, it is refreshing to 
come aéross one of this magnitude that 
will be paid for solely by private in- 
dustry. 

There is a point of similarity between 
this scheme and the Colorado-Big 
Thompson Project of the Bureau of 
Reclamation in the United States. Both 
are based on reversing the natural flow 
of runoff water by tunneling through a 
mountain range. In Colorado the diver- 
sion is being made to irrigate crops, with 
power generation secondary; in Canada 
power production is the sole objective. 

H. R. Rice, author of our 3-part article 
(the second installment will appear next 
month), was on the job for a week gather- 
ing material at first hand. He is a min- 


journalism. Following his graduation 
from Queen’s University, Kingston, Ont., 
he worked for seven years at various 
Canadian mining properties, then spent 
three years at the Roan Antelope Mine 
in Rhodesia, South Africa. In 1941 he 
joined the staff of John Taylor & Sons, 
British consulting engineering and man- 
agement concern, for which he developed 
gold mines in Hyderabad State, India, 
for a period of six years. He returned to 
North America in 1947, took a year’s 
po t-graduate course at Columbia Uni- 
ve sity, New York, and then joined the 










taif of Canadian Mining Journal as 
clate editor. He was made editor 
ly in 1951. 
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ing engineer who has recently turned to © 
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ESSENTIALS OF SCHEME 


Although there is a lot to the Alcan development and 
it will be spread over an area of 160x60 miles, the scheme 
is fundamentally simple, as this drawing shows. By erect- 
ing Kenney Dam (upper right) on the Nechako River, 
water that normally flows eastward will be backed up 
into a vast storage reservoir consisting of seven inter- 
connected lakes. From Tahtsa Lake, westernmost of the 
group, a 10-mile tunnel will convey the water through 
the range, whence it will drop 2600 feet through pen- 
stocks to generate electricity in the Kemano underground 
powerhouse. From Kemano a high-tension line will carry 
the current northward to the yet-to-be-built seaport of 


Kitimat, where it will be used to produce aluminum. The 
region concerned is rugged and isolated, and most sup- 
plies are going in from Vancouver, largest British Co- 
lumbia city some 400 miles to the south. North of Tahtsa 
Lake and not shown on this map are Nanika, Kidprice and 
Morice lakes, connected links in a catchment basin that 
drains through the Skeena River to the Pacific Ocean. At 
some later time it is proposed to create a supplemental 
reservoir by damming the outlet of Kidprice Lake, thus 
raising the water level to Elevation 3106. Water thus im- 
pounded will be diverted to Tahtsa Lake through a 13-foot- 
diameter tunnel 3.8 miles long. 


Aluminum Venture in British Columbia 


Canadian Company Spending Half-Billion Dollars on 


Part 1 
‘““My ventures are not in one bottom 
trusted, nor to one place.” 

—SHAKESPEARE 
LITTLE more than a year ago, 
in June, 1951, and after a period 
of intensive planning occasioned 
by the magnitude of the enterprise, the 
Aluminum Company of Canada em- 
barked on the Nechako-Kemano-Kitimat 
Project in British Columbia. That great 
undertaking will virtually duplicate with- 
in the span of a few years the productive 
facilities that have been abuilding at 


*Editor, “Canadian Mining Journal,’ Gardenvale, 
Quebec. 


TMEJIA, E. J., ‘American Metal Market,’”’ Vol. 59, 
No. 51, March 14, 1952. 
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Gigantic Power Scheme and Smelter 


H. R. Rice’ 


Arvida, Shawinigan, Isle Maligne and 
Beauharnois over the past half-century 
and will involve an ultimate capital ex- 
penditure of somewhat more than $500 
million. Before touching upon some of 
the superlatives that are naturally in- 
herent in a project of this size, it seems 
proper to examine it in the light of what 
it means to Canada in her position as 
a provider of primary aluminum. 
During the past 25 years the world 
has been using the metal at a rate that 
tends to increase cumulatively at 9 per- 
cent per annum. It has been estimated tf 
that by 1960 the entire civilian demand 
will have risen to some 3,300,000 metric 
tons (1 metric ton equals 1.10231 short 


tons), as compared to the present con- 
sumption of 1,720,000 tons. By that 
time world production is expected to 
reach 2,700,000 tons, and this allows for 
the completion of all plants now under 
construction and then contemplated. On 
that basis, and with a capacity of about 
one million tons per year, the Dominion 
will be the largest single producing coun- 
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PROFILE ALONG LINE OF WATER FLOW 


Drawing indicates how the Nechako Canyon (Kenney) Dam will raise the water 
level of the northern chain of lakes so that it will flow through the power tunnel 
125 miles away and thence fall precipitously to generate power. The profile does 


not show the southern chain of lakes seen on the map above. 
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In years to come, near the point where the photographer 
stood, water brought by tunnel from the eastern (right) 
side of the coast range will begin its drop of nearly half 
a mile through penstocks leading to the turbines of the 
world’s largest underground powerhouse. The current 
generated will be carried up the valley and across the 


VALLEY OF THE KEMANO 


mountains in the center to Kitimat, 50 miles away, where 
the Aluminum Company of Canada will use it to process 
alumina. The 300,000-volt transmission line will cross 
Kildala Pass at an altitude of 5300 feet. To withstand 
severe winter icing, the cable will be of aluminum rein- 
forced with steel and of a record diameter of 2.26 inches. 





try (37 percent of the world’s total) and 
the Aluminum Company of Canada (Al- 
can) the largest single producer. 

The project includes the biggest hy- 
droelectric power development ever fi- 
nanced entirely by private capital. It 
will have an ultimate capacity of 1,200- 
000 kw from an installed mechanical 
capacity of 2,240,000 hp of which 226,- 
000 kw will, it is expected, be available 
early in 1954 for the production of alu- 
minum at an initial rate of 83,000 metric 
tons per annum. Further, it is a model 
of Canadian enterprise, as it is being 
financed by Alcan’s own resources, en- 
couraged and augmented by interest- 
bearing loans advanced by the British 
Government against firm long-term de- 
liveries of metal over the next several 
vears. In this respect, perhaps, it repre- 
sents a departure from established prac- 
tice in some countries, for no United 
States funds are involved. 

The undertaking and the manner in 
vhich a great industry is being created 
n an area of British Columbia that has 
hitherto been considered as rather re- 
mote, point to considerable financial 
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courage and engineering audacity on the 
part of Alcan. Tribute is also due to 
the excellent work that has been done 
on a continuing basis over the years by 
both Dominion and Provincial hydro- 
graphic and other services, the general 
quality and reliability of whose records 
go far towards encouraging private cap- 


ital to take such large risks which, while 
not yet by any means commonplace, 
have come to arouse a rather diminish- 
ing measure of surprise in any contem- 
plation of the Canadian economic scene. 

This account, which is based on a 
7-day visit to the Kemano side of the 
project, will include the broader aspects 











N PREVIOUS articles we have told of the great Canadian facilities for the 

manufacture of aluminum that have been built up in the past 50 years at 
Arvida, Shawinigan Falls, Isle Maligne and Beauharnois, all in the Province 
of Quebec. In 1951 those works produced some 406,000 metric tons of the 
metal, or nearly one-quarter of the world’s output, and plant additions under 
construction or projected for the next two years will bring the annual capacity 
of the eastern facilities of the Aluminum Company of Canada to slightly more 
than 500,000 metric tons per annum. 

Canadians are justly proud of the great enterprise that has thus grown up 
through the wise development and application of electric power—the most 
important single “raw material” in aluminum ingots—and placed them in an 
enviable position among countries producing the light metal. 

Now, as told in this article and two that will follow, Alcan has crossed the 
Dominion to the forest wilderness of British Columbia and is there planting 
the roots of a vast new hydroelectric development and aluminum smelter that 
will surpass any facilities of the kind previously built. 








ROAD BUILDING 


Access roads, including one of 104 
miles and another of 60, had to be 
pushed through before construction 
could start in earnest, although the air- 
plane and helicopter were much used 
meanwhile for transport. On the Ke- 
mano-Horetzky road, two new-model 
Canadian Ingersoll-Rand portable com- 
pressors (right) furnished air for rock 

ills, and an I-R air-powered wood- 
borer (below) drilled logs for use in 
bridge construction. 





of the development, in combination with 
the more salient engineering features. 
During that time courtesies were re- 
ceived from many busy men who are 
officials of the Aluminum Company of 
Canada, proprietors; Morrison-Knudsen 
Company of Canada, general contractor 
for the power project; Kitimat Construc- 
tors, contractors on the smelter and 
townsite at Kitimat; and British Colum- 
bia International Engineering Company, 
general consulting engineers. 


General Considerations and History 


The production of aluminum ingots 
requires approximately 10 kwh per pound 
of metal, or 22,046 kwh per metric ton. 
The principal physical raw material is 
the aluminum hydroxide, bauxite, of 
which about 4 pounds has to go through 
the alumina or oxide stage and then 
through the molten electrolytic reduc- 
tion process for each pound of ingot. 
Bauxite of commercial grade and abun- 
dance is found in large part in trop- 
ical and subtropical regions, so that the 
entire bauxite-to-metal production line 
is predicated on two major factors— 
low-cost water transport of either baux- 
ite or alumina to a smelter which has 
large quantities of low-cost electrical en- 
ergy close at hand. 

These conditions obtain at Arvida in 
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Quebec, and also in general at the site 
now being built upon in the Kitimat- 
Kemano area in British Columbia. When 
the Kitimat smelter is placed in oper- 
ation, bauxite mined in British Guiana 
and damaica and processed to alumina 
in a Jamaican plant now under con- 
struction by a subsidiary of the parent 
company, Aluminum Limited, will be 
brought by ocean transport across the 
Caribbean, through the Panama Canal, 
and thence along the west coast to the 
deep-water terminus being made avail- 
able at Kitimat, which is some 400 miles 
north of the City of Vancouver. 

In 1928-31, and again in 1937-39, the 
British Columbia Department of Lands 
and Forests carried out intensive sur- 
veys of the watersheds lying to the east 
of the coast range of mountains. The 
published reports of those surveys were 
read assiduously by Alcan engineers, 
then preoccupied with the expansion of 
their plants in eastern Canada. Not 
until 1948 were field investigations start- 
ed by the company to determine the 
feasibility of utilizing the potential hy- 
droelectric resources lying near the west 
coast. Through the following two years, 
intensive surveys and examinations of 
meteorological and stream-flow data 
were conducted, culminating in a deci- 
sion, taken early in 1951, to proceed 
with the immediate construction of a 
smelter and its attendant services at 
Kitimat. An accompanying map shows 
the locations of the various works com- 
prising the project as a whole. 


Selection of the Area 


The selection of the Kitimat-Kemano 
area was based primarily on the general 
physiographic features of the country. 
There the steeply indenting valleys of 
the coast range reach sea level close to 
or, in some places, even slightly east 
of its crest, while the eastern slopes of 
the range form easterly draining water- 
sheds containing modest though ade- 
quate quantities of water at great hy- 
draulic heads with respect to sea-level 
elevations. In this case particularly the 
watershed is well within reasonable reach 
of the fiords by means of properly engi- 
neered impounding and diversion works. 

At Kitimat, itself, an alluvial plain 
at the mouth of the Kitimat River has 
unique proportions for this stretch of 
the British Columbia coast and offers 
the several square miles of virtually level 
space required for a smelter and town- 
site of the size needed. Deep water for 
ocean transport is available throughout 
the Douglas Channel and Kitimat Arm 
to within a few hundred yards of the 
smelter site, for nearly all the fiords ex- 
tending from Douglas Channel are open 
to sea-going vessels. 

Kitimat will also be well situated with 
regard to railway transport direct to 
eastern Canada‘ by way of a 40-mile 
branch line which is soon to be built 
by the Canadian National Railways from 
Terrace, a station on the Jasper-Prince 
Rupert line. In this connection it is 
of interest to note that Kitimat was 
initially proposed as the western ter- 





WATER SUPPLY AND RESERVOIR AREAS 














WATERSHED REGULATED ReEsSERVOIR AREAS REGULATING 
FLow SQ MILES STORAGE 
CFS NATURAL FLOODED Tora 000,000,000 cu FT 
Tahtsa 925 20.1 1.7 21.8 27.8 
Nechako 5075 158.5 176.5 335.0 127.2 
Nanika-Kidprice 920 14.5 5.9 20.4 21.3 
Totals 6920 193.1 184.1 $77.2 176.3 
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minus of the Grand Trunk Western Rail- 
way during the great period of trans- 
continental railroad construction 50-odd 
years ago and was only superseded by 
Prince Rupert after close economic and 
political consideration. 





Watersheds 


Lying to the southeast of Kitimat, 
and on a plateau that tilts compara- 
tively gently toward the east, is a sec- 
tion roughly coinciding with Tweeds- 
muir Park and containing three main 
watersheds aggregating some 5475 square 
miles. The two principal catchment 
areas are drained through long, narrow 
chains of lakes into Natalkuz Lake and 
thence into the Nechako River, one of 
the headwater tributaries of the Fraser. 
The third watershed, north of the gen- 
eral Tweedsmuir Park region, finds nat- 
ural drainage along Nanika, Kidprice 
and Morice lakes to the Skeena River, 
which reaches the Pacific Ocean at Prince 











Rupert. 
1ano The topographical expressions of these H ‘th ; dof ee ee SITE os a 
ere, at the rm en . ’ ir 
eral watersheds are such as to preclude the highest rock-fill ak yet built will = 324 Toot block the Wachake Wiver: 
try. flooding of large stretches of land by Its purpose will be to back up eastward flowing water in a 7-lake connected 
s of building adequate storage reservoirs, and reservoir with a high-water surface 2800 feet above sea level. The reservoir 
» ta this is indicated both in the accompany- py et - aes —— * oc nape oes — ae years — mm py 
east fj ing map and table of the regulated flow, lion-cubic-yard structare in April, 1981, and had diverted the flow of the Nechako 
1s of natural and flooded reservoir sections, around the left abutment by October of that year. The dam is being named for 
ater- and the regulating storage for the three E. T. Kenney, minister of lands and forests in British Columbia. 
ade- main drainage areas. The total acreage 
hy- that will be artificially flooded amounts 
level to about 117,900, comprising 9300 acres Lands. This amounts to but 3.37 per- those who may wish to clear away tim- 
+ the of private lands, 500 acres of Indian cent of the watersheds. All reasonable ber in advance of flooding, though the 
each Reserves, and 108,100 acres of Crown assistance is being offered by Alcan to’ timber, in general, is not available in 
2ngi- varieties or quantities suitable for com- 
orks. : ™< mercial purposes. 
lain - An accompanying drawing shows the 
' has profiles along the principal drainage 
h of routes, which extend from the Grand 
ffers Canyon of the Nechako River to the 
level headwaters at the western end of Tahtsa 
»wn- Lake, an over-all distance of 145 miles. 
r for The various estimates of the available 
hout water supply are based on hydrographic 
Arm data collected by government agencies 
- the during the past twenty years and have 
5 ex- been both continued and extended 
open through detailed surveys made of all 
the contributing factors by Alcan’s en- 
with gineers since the conception of the proj- 
t to ect back in 1948. 
— Impounding 
from The whole scheme involves the im- 
rince pounding of all waters naturally drain- 
it is ing through the northern and southern 
was chains of lakes to an elevation of 2800 
ter- feet above sea level by means of the 
Kenney Dam in the Nechako River Can- 
oa WHERE ALUMINU LTER W yon and feeding to the basin so formed 
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NG an initial capacity of 83,000 metric tons of aluminum metal annually and may — Eventually penne — cmnagionn 
a. eventually reach 500,000 tons. Once an Indian village, Kitimat is rising as created a continuous reservoir from the 
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thence up the Pacific Coast, reaching Kitimat by way of the Douglas Channel. feet of water will be required, and with 
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the closing of the Kenney Dam diver- 
sion tunnel in September of this year 
it is expected that the full reservoir level 
will be reached in June, 1957. 


Nanika-Kidprice System 


In order to convey the waters of lakes 
Nanika and Kidprice to the main reser- 
voir at Tahtsa Lake, it will be necessary 
to excavate a tunnel 13 feet in diameter 
and 3.8 miles long. This diversion also 
calls for a dam at the outlet of Kidprice 
Lake so as to raise the waters of this 
relatively minor system to Elevation 
3106, or 10 feet above its natural level. 
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Other lesser works include small dams 
and embankments at different places a- 
long the rim of the main reservoir. The 
most important of these will have a 
spillway that will return to the Nechako 
River up to 30,000 cfs (cubic feet per 
second) of any excess over reservoir re- 
quirements. 


Diversion and Power Generation 


Situated some 50 miles from the smelt- 
er site at Kitimat is Kemano Bay at 
the mouth of the river of the same name. 
Accessible therefrom over a 10-mile mo- 
tor road constructed as part of the proj- 





ect is a point near the confluence of 
Kemano River and Horetzky Creek that 
has natural advantages as the site of ff 
an underground power station. The lo- | 
cation is 10.1 miles from the western | 
end of Tahtsa Lake, and a 25-foot-di- 
ameter diversion tunnel is being driven | 
at this initial stage so the impounded 
waters can be brought to the generators 
as they are installed. The full develop- f ' 
ment of the scheme envisages a second 
paralleling tunnel. For the present, how- 
ever, No. 1 Power Tunnel is being pushed FJ 
towards completion scheduled in Octo- 
ber of next year. 
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Initial Power in 1954 

The first power-development stage, 
using Tahtsa Lake water only while the 
main reservoir is filling, will entail a 
draft commencing in May, 1954, of 925 
cfs through the main tunnel to the tur- 
bines in the Kemano underground sta- 
tion, set at Elevation 210. The three 
machines to be installed for this initial 
stage will each have a mechanical rating 
of 140,000 hp, or a total of 420,000 hp, 
and, together, will be capable of deliver- 
ing 234,000 firm kw on the powerhouse 
low-tension busses, or 226,000 kw on the 
high-tension busses at the Kitimat smelt- 
er 50 miles distant. These units will be 


§ of the vertical, single-runner, 4-nozzle 


impulse type, running at 327 rpm. 
As the various elements of the scheme 
are brought into service, it is estimated 


» that, with 6920 cfs of water available 


under a net head of 2497 feet, 1,718,000 
electrical hp can be generated by the 
roposed installed capacity of sixteen 
nits totaling 2,240,000 mechanical hp. 
\S previously pointed out, this amount 


f power could be made available in 
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1957, and would provide 1,617,000 elec- 
trical hp, or 1,200,000 firm kw, at the 
Kitimat smelter after passing through 
the 49.6 miles of high-tension transmis- 
sion line. That line involves some of 
the most interesting engineering features 
of the entire project. These will be out- 
lined in a later section of this account. 


Elements of the Project 


The electrical-development phase of 
the scheme that will serve the aluminum 
smelter at Kitimat and such other in- 
dustry as may locate in the area is thus 
made up of the following principal ele- 
ments: 


1, Kenney Dam and diversion tunnel 

2, Power tunnel(s), 10.1 miles long to 
divert water from the catchment 
areas to the underground power 
station at Kemano 

3, The Kemano underground power 
plant and its attendant works 

4, Kemano-Kildala-Kitimat transmis- 
sion line 


The magnitude of the undertaking and 


AERIAL TRANSPORT 


From Kemano, men and materials are 
elevated to the 1600- and 2600-foot 
levels, where adits give access to the 
interior of the mountain for driving 
the penstock and main power tunnels. 
The tram’s 9-ton skip will carry 85 men 
or 20 tons of freight. Next on the left 
is a view down the line from high on 
the mountain. As the skip comes in 
for a landing, bottom-left, it is on an 
angle and is brought to an even keel 
for unloading and loading by means 
of two Ingersoll-Rand Utility air hoists 
—one at each end of the leading edge. 
A close-up of one of them and its at- 
tendant is in the opposite corner. 


the vigor with which it is being prose- 
cuted are partially indicated by the fact 
that the stationary and portable com- 
pressors distributed throughout the vari- 
ous working areas can deliver a total of 
39,000 cfm of compressed air. (Editor’s 
note: This represents roughly 7800 hp 
and exceeds by around 50 percent the 
air-power facilities that were available 
at Hoover Dam.) Aijir-powered rock- 
drilling equipment includes: ninety-five 
3'%-inch power-feed drifters, 95 Jack- 
hamers, 30 stopers, 112 air-leg-mount- 
ed drills, 45 wagon drills, and some 15 
diamond drills. 

Still another forceful, though more 
general,” indication of the size of the 
undertaking and what is being accom- 
plished is the enormous capital outlay 
involved and the fact that but three 
short years will elapse between the start 
of the Kenney Dam diversion tunnel 
and the operation of the first three gen- 
erators in the Kemano powerhouse. 

Any consideration of the project in 
conjunction with its natural setting must 
lead to the conclusion that it could have 
been undertaken only on the scale a- 
dopted by the Aluminum Company of 
Canada and, further, to the realization 
that it was completely infeasible prior to 
the development of general construction 
equipment to its present level of utility, 
mobility, and efficiency. Interrelated 
with this, of course, is the added reflec- 
tion that it is only the concomitant at- 
tributes of the highly developed tech- 
nology of our civilization that creates an 
almost voracious demand for aluminum 
and other metals — and so our thoughts 
turn full circle. 


Kenney Dam and Diversion Tunnel 


The principal item of the impounding 
works is the Kenney Dam now under- 
way in the Nechako River Canyon and 
scheduled for completion at the end of 
the present summer by the general con- 
tractors, Mannix Limited, of Calgary. 
This structure will rise 324 feet above 
bedrock and will be the largest rock-fill 
dam in Canada and exceeded elsewhere 
in the world only by San Gabriel, 380 
feet, and Salt Springs, 328 feet, both of 
which are in California. This height 
allows a 7-foot flood surcharge above full 
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reservoir level, with 13 feet of freeboard. 

The load-carrying element is a heavy 
rock fill dumped with a downstream 
slope of 1:1.75 that will support on the 
upstream side a sloped impervious sec- 
tion of rolled-earth construction between 
suitable filter layers. This core will ex- 
tend from a cutoff trench in sound rock 
to an elevation close to that of the top 
of the dam. Below the impervious core 
a grout curtain will provide effective 
cutoff. The mix will be forced into the 
upper 25 feet of rock at pressures of 
about 20 psi, and then at higher pres- 
sures to the necessary depth through 
holes drilled through the consolidated 
upper zone. 

The crest width of the dam is to be 
40 feet, and the slope of the upstream 
face, protected by quarry-run rock to 
resist wave erosion, will be 1:2.5 to in- 
sure a high safety factor. Freeboard 
at the abutments will be 13 feet, and a 
superelevation of 5 feet at the center 
of the 1550-foot crest length will allow 
for settlement. The longitudinal axis of 
the structure is being given a slight cam- 
ber upstream, thus putting the core un- 
der axial compression and thereby les- 
sening the possibility of tension stresses 
developing in the core. 

Construction materials are being 
drawn from nearby quarries and borrow 
areas where suitable rock and impervious 
materials are readily available. The total 
volume required is expected to be in the 
order of 3,700,000 cubic yards. 


Kenney Diversion Tunnel 


Unwatering of the site of the Kenney 
Dam was effected by a diversion tunnel 
in the left bank that was completed late 


in 1951. It is of horseshoe section 32 
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feet in diameter and 1430 feet long. The 
invert elevation at the upstream end is 
2529.5 and at the downstream end 2509.5 
for a slope of 1.4 percent. The bore is 
provided with’closure means at its up- 
stream portal, and after it has served 
its present purpose is to be plugged with 
concrete beneath the impervious-core 
and grouted section of the dam proper. 

Though Kitimat and Kemano are 
readily accessible by sea, the elements 
centered to the east of Horetzky Creek 
necessitated the building as quickly as 
possible of access routes suitable for 
handling large and heavy construction 
equipment. First-class roads of ample 
width and solidly bottomed had to be 
run across difficult terrain under con- 
ditions dictated by the timetable adopt- 
ed for the project as a whole rather than 
by topography and seasonal ground con- 
ditions. 

This eastern section of the area, which 
includes the camps located at the Ken- 
ney Dam and at the West Tahtsa intake 
works, is served by the Jasper-Prince 
Rupert Line of the Canadian National 
Railways through stations at Vander- 


CAMP SITES 


Camp builders followed closely behinc 
the road hewers. By June of this yea: 
eighteen camps had been establishec 
and Morrison-Knudsen and its asso 
ciates had 4500 men on the job. Here 
are winter views of Kemano (left) anc 
Horetzky camps, which serve the power 
house and main-tunnel areas of the 
work. In the top picture the cleared 
swath running up the mountain on the 
left marks the path of the aerial tram- 
way and is also the line on which water 
will eventually descend in penstocks to 
the turbines of the underground power- 
house at the base of the slope. 


hoof and Burns Lake. From Vanderhoo 
to the Kenney dam site a 60-mile road 
was constructed in the short span of 
three months in order that the diver- 
sion tunnel could be started on the tight 
schedule allowed; that is, in the spring 
of 1951. 

From Burns Lake a provincial gov- 
ernment road extended 50 miles in 4 
general southwesterly direction to Taht- 
sa Lake and Ootsa Lake. Much of this 
existing mileage was rebuilt, while 4 
stretch of 54 miles to the eastern end 
of Tahtsa Lake is new construction. The 
20 miles from this point to the tunnel 
intake works at the west end of the lake 
is served by two 49-ton steel barges. 
They were built in Vancouver in five 
sections, shipped to Burns Lake by rail, 
hauled over the roads and reassembled, 


one on the shore of Tahtsa Lake andy 
The latter® 


the other at Ootsa Lake. 
vessel virtually pulled its way up the 
Tahtsa River by means of a tractol 
mounted near its bow, and both craft 


now regularly ply the length of Tahts: : 


Lake. 
(To be continued) 
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é Air-expanded Mandrel 
Stiffens Long Piles 


ie Data and Illustrations from Construction Methods 


A HIN-WALLED pile shells more than 
100 feet long were made stiff enough 
for driving into the ground by inserting 
in them a segmental mandrel and ex- 
panding it with compressed air. Using 
this unusual technique, the C. L. Guild 
Construction Company, Inc., East Prov- 
idence, R.I., drove 155 of the steel tubes, 
which were then filled with concrete 
to support two digestion tanks at the 
East Hartford, Conn., sewage treatment 
plant. 
Each shell was made of a 103-foot 
length of 16-gauge corrugated (Armco- 
Hel-Cor) metal and has a heavier pipe 
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MANDREL AND PILE 

The mandrel, at the top, has been col- 
lapsed by releasing the compressed air 
and allowing it to escape from its 
inner tube. The mandrel is 105 feet 
long and weighs 8 tons. It was made 
of two units 45 and 60 feet long that 
were coupled together. 
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30 feet long at the tip. To support 
the 12-inch diameter thin-walled section 
during driving, each was gripped inter- 
nally by the mandrel, an 8-ton, 105-foot, 
steel-and-rubber unit that was distended 
by means of compressed air. While so 
held, it was hammered through 25 to 
30 feet of earth fill, 95 to 100 feet of 
wet sand and silt, and brought to bear 
in a layer of gravel. 

The mandrel was developed by Walter 
Cobi, a partner in the Pneumatic Pile 
Company of New York, and consists of 
four sector-shaped steel members each 
made up of longitudinal structural angles 
with an arc-shaped plate forming a quar- 
ter circle between angle toes. Helical, 
half-round bars are welded to the arc 
plates every 18 inches to fit the cor- 
rugations of the shell when the mandrel 
is expanded. 

Extending lengthwise through the 
mandrel is a circular rubber tube to 
which the air—the expansion medium 
—is admitted. This tube is inside an- 
other rubber envelope that is square 
in section and the corners of which fit 
between adjacent sectors of the mandrel. 
The latter tube is reinforced with a ny- 
lon fabric that permits it to change shape 
but not to expand. 

Air at a pressure of 125 psi was used 


IN THE “DOODLE HOLE” 


The long, limber shell, left, was lifted 
by crane and then lowered into a 16- 
inch cased hole 100 feet deep. There 
it rested while the mandrel was in- 
serted in it (above). All the piles were 
thus lowered in the one “doodle hole.” 


to inflate the inner tube which, in turn, 
forced the steel sectors of the mandrel 
outward so that they gripped the shell 
tight throughout its entire length. Maxi- 
mum possible expansion was 1 4 inches. 
With the entire pile in position, collapse 
of the mandrel was achieved by releasing 
the air in the core tube and the tension 
on 300-pound coil springs spaced at 15- 





JOINING SHELL SECTIONS 


Resting on wooden rollers to facilitate 
turning, the 12-inch-diameter shell sec- 
tions were gas-welded into 103-foot 
lengths for driving. 
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foot intervals between adjacent sectors. 
In that condition, the diameter of the 
mandrel was % inch less than that of 
the surrounding shell. 

In view of the fact that unequal 
ground pressure at the extreme depth 
to which the 133-foot pipes were to be 
driven might cause an empty 16-gauge 
shell (the heaviest now rolled) to crum- 
ple, the bottom 30 feet of each was 
made of Armco spiral-welded pipe 1034 
inches in diameter and '/4 inch in thick- 
ness. It was closed at the bottom by 
a %-inch plate. This tip was fastened 
to the shell by a cast-steel transition 
sleeve. The upper part of the latter 
was corrugated to fit the shell, to which 
it was welded, while the inner surface 
of the lower end was milled for a driv- 
ing fit over the heavier pipe. An inner 
circular lip at the point where the two 
sections came together served as a shelf 
on which the mandrel rested during pile 
driving. 

Assembly and driving proceeded as 
follows: Usually, from 10 to 20 of the 
30-foot tips were spotted and hammered 
almost to ground level before the cor- 
rugated shells were attached. To facili- 
tate handling the unwieldy mandrel and 
the 103-foot pipe lengths, a 16-inch cas- 
ing was driven into the ground to a 
depth of 100 feet. Called a “doodle 
hole,”’ it was fairly centrally located 
in relation to the working area so that 
it could be used for all the 155 piles 
involved in the $97,000 contract with 
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the least change in the pile driver’s posi- 
tion. 

After a shell was lowered into the hole 
by the rig, the latter inserted the man- 
drel into the shell. But before the as- 
sembly was hoisted into the 130-foot 
leads of the hammer and placed atop 
of the tips already in the ground the 
mandrel was expanded. Next, the tran- 
sition sleeve was welded to the shell to 
insure watertightness and, with that 
done, the pipe was ready to be driven. 
When it reached the required bearing 
in gravel some 125 feet below the sur- 
face, the mandrel was collapsed and lift- 
ed clear. The work proceeded at an 
average rate of one pile an hour. After 
inspection, the pipes were filled with 
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MANDREL CROSS SECTION 


Although schematic only, the sketch 
shows the segmental construction and 
reveals how the unit was expanded by 
filling the central rubber tube with 


compressed air. 


concrete. Although they were designed 
to support a load of 40 tons, those tested 
under 60 tons by jacking the pile driver 
on top of them showed a net settlement 
of only %g¢ inch. 

A Vulcan No. 1 hammer on a Lima 
802 crane was used to drive the piles. 
It was powered by a 125-hp Waukesha 
gasoline engine and supplied with steam 
by a 50-hp Dillon boiler fired by Aeroil 
burners. A 40-cfm compressor, housed 
within the cab, furnished air not only 
for expanding the mandrel and starting 
the boiler’s burners before switching to 
steam injection but also for operating { 
the rig’s pneumatic controls. 


sie ae 





PILE DRIVING 


The leads on the pile-driving rig on the Lima crane were 


130 feet high. 


An oil-fired boiler supplied steam for 


operating the Vulcan No. 1 hammer, and a compressor, 
carried on the crane to operate its pneumatically valved 
controls, furnished air at 125 psi pressure for expanding 


the mandrel. 
per hour. 


The piles were driven at the rate of one 
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STARCH-SIEVE SHAKER BRUSH 


Lee Roy Haisler is shown here with one of the special brushes he helped to de- 
velop for the candymaking industry. Some candies are formed in molds pow- 
dered with starch to prevent sticking. The starch is later removed by tumbling 
the pieces across the curved surface of the brush, which consists of tufts of bristles 
extending up through the openings of a metal screen. 


RUSHMAKING began one pre- 

historic day when a cave woman 

tied together a bundle of twigs and 
swept aside the trash that littered the 
simple shelter where the family ate and 
slept. In thus extending the efficiency of 
her hands and fingers she unconsciously 
helped to lay the foundation for all in- 
dustry. 

Down through the ages, brushes 
marched along with human progress — 
they were used to paint hieroglyphics on 
the sides of cliffs, murals in palaces, min- 
iatures, landscapes, to do fresco paint- 
ing, for personal grooming, for cleaning 
and decorating homes, and, finally, for 
industrial purposes. In ancient Greece, 
they were frequently given as prizes, and 
fairly good ones 1500 years old have been 
found in the ruins of Pompeii. Today 
they are fundamentally what they’ ve al- 
ways been—a bundle of fibers, plant 
stalks, bristles, hairs, feathers or wire 
tied together and fastened to a back or 
handle. 

New applications for brushes have 


been discovered just as fast as man has. 


conceived more things to do than his two 
hands, implements and machinery could 
perform. For domestic as well as indus- 
trial purposes, the brush is probably 
civilization’s most universally used tool. 
As many as 30 different kinds have daily 
jobs to do in the modern household, 
barbershops require from eight to ten, 


and most industries have at least one 


but often many designed for specific 
needs. 

Up to 1910 or so all brushes were made 
by hand and were comparatively ex- 
rensive. Bristles were always scarce, 

id the international fiber trade wasn’t 

illy developed. But when machinery 
ot into the game, aided and abetted by 
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Hand-Made 


Brushes 


Fremont Kutnewsky 


Fuller-the-brushman, costs were soon 
cut to where people could afford to own 
them by the dozen. About 98 percent of 
all brushes are now produced by ma- 
chine; the remaining 2 percent are the 
work of small but independent concerns 
that supply brushes of special design 
and high quality—a business in which 
price is not of primary consideration. 
The craftsmen of the old school who 
make the odd-size specialty brushes in- 
dustry demands are few in number and, 
for the moment at least, are in a key po- 
sition. That’s why Haisler Bros. Com- 
pany, old-line manufacturer of hand- 
made brushes, was able to move its small 
factory from Chicago to Albuquerque, 
N. Mex., without upsetting its relations 
with a single customer. When Lee Roy 
and Edwin H. Haisler decided to go 
West in 1947 they just looked around 
and picked a spot where they thought 
they would like to live. They didn’t 
worry too much about being farther 
away from their markets. The firm, es- 
tablished by their father in 1894, had 
customers who, they felt, would keep on 
buying their wares. Their hunch was 
right; instead of losing orders their vol- 


OLD-TIME BRUSHES 


The author copied these sketches from 
an account of brushes that appeared in 
a book published around Civil War 
times. From left to right they show 
brushes for dusting store counters, 
home dusting, sweeping floors, and re- 


moving crumbs from the dining table. 
Some of these have modern counter- 










ume of sales jumped about 20 percent. 

Users of Haisler products include 75 
large candy manufacturers and several 
hundred other industrial concerns that 
want brushes guaranteed not to shed a 
hair or crack a back under the most try- 
ing conditions. Candymakers require 
twelve kinds, and the inadvertent dis- 
tribution of a few whiskered bonbons 
might be enough to cancel the effect of 
thousands of dollars worth of good-will 
advertising. Brewers need large, curved 
fiber brushes to scour their vats and bar- 
rels, and meat packers have found 
brushes most suitable for cleaning hog 
sides quickly and reaming out sausage 
casings. 

The company makes fourteen brushes 
for printers, engravers and stereotypers. 
There, too, a stray hair, even a speck of 
dust, might play hob with operations, 
for it could ruin a beautiful reproduction. 
Some of the brushes used in the graphic 
arts have to stand up under immersion 
in benzene, lye and acids. There are 
different types for blanching peanuts, 
for big street sweepers, for bottle wash- 
ing, for paper and textile mills, tobacco 
factories, stone quarries, smelters and re- 
fineries. Then, too, the concern is more 
than a producer of brushes. It is pre- 
pared to design and manufacture new 
kinds for specific purposes and to repair, 
refill and rebuild old ones. 

About the only competitor the brush 
ever runs up against even in this enter- 
prising age is air, which does many jobs 
faster and better. Garage mechanics 
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MODERN SPECIALTY BRUSHES 
Two types that Haisler still makes by hand. The one at the left, of soft badger 
hair like a man’s shaving brush, is used by candymakers to give a sheen to choc- 
olate-coated creams. The other one, called a peanut blancher, has stiff bristles 


for removing the skins from the kernels. 


force dirt out of carburetors with a 
stream of air under pressure, and service- 
station attendants likewise reach for the 
air hose when they want to clean out a 
tire carcass before seating a new or re- 
paired tube. Suction cleaners and dust 
inhibitors control fine, powdery mate- 
rials in large bakeries and rock-crushing 
plants. 

Instead of fighting each other, how- 
ever, brushes and air team up whenever 
possible, and they are a good combina- 
tion. In the vacuum cleaner, the brush 
picks up the dirt and suction whisks it 
into the bag. In automatic packaging, 
the brush serves as fingers and the air as 
motive power. One of the simplest ex- 
amples in the latter field is the wrapping 
of chocolate creams in tinfoil by means 
of a brush and a little suction. Haisler 
makes such a brush. It is circular, and 
its bristles all point toward the center, 
leaving a soft, “‘brushy”’ pathway in the 
middle. The piece of candy is dropped 
on the foil on top of the brush, the air 
sucks both down through the opening, 
and the flagged ends of the bristles 
gently and accurately fold the wrapping 
around the chocolate drop. 

The air brush that sprays pigment on 
work with soft, cloudy effects has been 
a boon to commercial artists and show- 
card men. Similar air-operated guns 
are used to lacquer automobiles and 
furniture, to cover walls with cement 
and plaster, as well as to coat materials 
with plastic emulsions. For these par- 
ticular purposes, and others yet to come 
no doubt, compressed air is better suited 
than a brush and works faster. 

Bristles and fibers have presented a 
problem ever since brushmaking began 
in this country more than a hundred 
years ago. Hairs of the marten, sable, 
squirrel, badger, skunk, goat, pig, boar, 
horse, ox and bear are mostly used, 
though synthetic filaments such as ny- 
lon have recently made big inroads in the 
field. In a good many brushes two or 
more kinds of bristles are blended. The 
Haisler brothers dislike straight nylon 
but they often combine it with natural 
bristles for different purposes. 
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For high-grade brushes the pig bristle 
has no equal. It tapers from bottom to 
top like a flagpole and the small end, 
which is split like a writing pen, is called 
the flag. The taper gives the bristle both 
stiffness and elasticity, while the flagged 
end gives it pickup and spreading quali- 
ties. No other animal hair has these 
characteristics. Tapered nylon filament 
is now serving as a substitute and is in 
greater demand than pig bristles in the 
toilet-brush industry. 

Close to 100 million pigs are raised 
each year in the United States, but they 
are slaughtered too young to furnish 
material of the desired length. For 
bristles 3 inches or longer the trade de- 
pends on the small farmer of China, 
Russia, Germany, France and other 
countries. The United States purchases 
about 75 percent of the Chinese supply, 
usually around five million pounds an- 
nually. Because of defense needs, the 
importation of hog bristles from Europe 
and China has been under government 
license since December, 1950, but last 
year restrictions were eased partly on 
account of nylon. 

Prior to 1900 this country obtained 
the bulk of its high-grade bristles from 
Russia. Later we turned to China, 
where wild strains of pigs provide the 
long bristles so much in demand for fine 
varnishing and finishing brushes. But 
Chinamen eat pork like we do, and they 
do not let a sufficient number of their 
pigs grow to the proper age. Supplies are 
decreasing year by year. Preparing bris- 
tles for world markets is a tedious task, 
for which American workmen are not 
temperamentally equipped. China hog 
bristles, for instance, come in black and 
white and are sorted and separated as to 
color by hand. With five million pounds 
exported annually, that adds up to a lot 
of labor. 

Hand-made brushes are usually either 
set or drawn. For the set type the mate- 
rial is knotted, dipped in resin cement, 
bound on one end with thread, dipped 
again and inserted into a hole in the 
back. In the case of the hand-drawn 
brush, tufts of material are pulled into 


the holes by wire loops. By this met od 
the bristle is doubled and caught in the 
middle so that both ends project from 
the back of the brush. Twisted-in-v ire, 
rolled-in-metal (steel-gripped), and tre. 
panned brushes are produced by ma. | 
chines. In the last-named type, holes are 
bored to a certain depth in the bac: to 
connect with a transverse hole, through 
which the binder or thread ties onto the 
tufts. 

Tough brushes, the scrubbing kind, 
are manufactured of vegetable fibers, 
Haisler uses the finest obtainable. They 
come mostly from the roots, trunk or 
leaves of the Palmyra palm of tropical 
India and West Africa; the Palmetto 
palm of South Carolina, Georgia and 
Florida; rice roots from Mexico; and 
the Agave, a type of century plant, that 
grows in Mexico, Texas, New Mexico 
and Southern California. 

In view of industry’s special needs, 
the hand-made brush business would 
still seem to be on fairly solid ground. 
However, machines are continually be- 
ing improved, and the time is no doubt 
approaching when mass-production 
methods will eat still further into the 
field of the hand craftsman. Fully auto- 
matic brushmaking machinery is only 
about 30 years old. Lee Roy Haisler 
says that it is hard to find an experienced 
brushmaker today under 30, for when 
the machines were introduced the in- 
dustry stopped training men. Those em- 
ployed by him learned their trade in 
Europe many years ago. 

There are probably 30 small manufac-f 
turers in the United States like Haisler 
Bros. Company that produce brushes by 
hand exclusively, and altogether they } 
employ no more than 300 craftsmen. 
Meantime, good brushmakers are in de- 
mand and can, if they want to, set up for 
themselves. This might be a tip for or- 
ganizations concerned with finding oc- 
cupational opportunities for physically 
handicapped persons. 


BRUSHMAKER AT WORK 


A skilled veteran inserting tufts in a 
long machine brush in the Haisler 
Bros. Company factory. 
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ARLY in the last decade tool en- 

gineers came face to face with the 

fact that there was need of gaug- 
ing devices that could be counted upon 
to perform industry’s thousands of in- 
ternal and external close-tolerance ma- 
chining and gauging operations quickly 
and with precision. Under the pressures 
of World War II, processing mistakes 
led to intolerable waste of materials be- 
cause inferior parts were getting past in- 


















scrapped. Adding to the manufacturer’s 
dilemma at that time, when high output 
was mandatory, were high labor costs 
and a scarcity of skilled workers. Hence, 
industry began to cast about for control 
and inspection equipment that did not 
require trained operators and that com- 
bined adaptability with speed of per- 
formance and accuracy. 

The answer to the problem came with 
the development of air gauging wherein 
measurement depends upon metering air 
velocities rather than air pressures, as do 
the older, familiar back-pressure gauges. 
}'owever, whether metering velocities or 
pressures, the operation of all these in- 
©\ruments depends, essentially, upon a 
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Modern 
Air Gauging 


Instruments Insure Dimensional 
Control to Millionths 


of an Inch 
J. C. Pieree 


flow of air between the faces of jets, or 
specially constructed heads, and the part 
being checked. 

The mechanical back-pressure type 
normally consists of a filter in the air- 
supply line to remove all moisture and 
foreign matter from the air, a pressure- 
regulator valve to deliver air at constant 
pressure, a restrictor orifice and a gaug- 
ing head, as shown in Figure 1. The pres- 
sure recorded on the indicator dial is a 
product of the upset balance of the flow 


FIGURE 4 


between the orifice and the head when 
gauging an element. When the system 
is properly balanced and calibrated for a 
given application, tolerance values are 
read directly from the dial. 

The water-column gauge, Figure 2, is 
based on the same principle but uses a 
vertical tank of water containing a sub- 
merged open-bottomed tube as a regu- 
lator to maintain constant pressure. 
Enough air is introduced in the upper 
end of the tube by means of a needle 
valve to displace the water, thereby 
maintaining constant pressure that can 
be changed only by changing the level 
of the water in the tank. A vertical, 
calibrated glass tube, which connects 
the bottom of the tank with a conduit 
extending between the restrictor orifice 
and the gauging head, indicates the 
height of the water in the tank. When 
the instrument is in use, back pressure 
from the head lowers the water level in 
the calibrated tube proportionately, and 
the point where it comes to rest is the 
gauging value. 

Back-pressure gauges must be close to 
the head, otherwise the volume of the 
conduit will increase to an extent that 
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will cause slow indicator reaction. The 
same retarded reaction will follow a re- 
duction in clearance (air flow) between 
the head and the part. Further, the 
water-column system is limited to pres- 
sures of only about one pound, maxi- 
mum, because of the height of the water 
tank. These restrictions led to a search 
for a more direct operating principle, 
which was found in the constant-pres- 
sure rate-of-flow air gauge now so pop- 
ular, Figure 3. 

Instruments of this type meter air ve- 
locities and are characterized by higher 
sensitivity, greater amplification, instan- 
taneous response and accuracy even 
when the part being checked is relatively 
far from the meter. Developed about 
1940, they were quickly adopted by in- 
dustry as production-line accessories not 
only because they meant higher output 
per operator, assurance of precision prod- 
ucts, and conservation of manpower and 
materials even with semiskilled or un- 
trained inspectors but also because they 
could be adapted to meet a wide range 
of applications. Fundamentally, they 
are similar to mechanical back-pressure 
gauges, but with a rate-of-flow meter in 
place of the orifice and pressure-indica- 
tor gauge. 

The meter consists of a tapered, trans- 
parent tube with the larger diameter at 
the top. In it is a specially designed 


metal float which travels in accordance 
with the velocity of the air passing 


CHECKING INSIDE DIAMETERS 


Air-operated tools are built to close 
tolerances. Here a machinist is check- 
ing the bore of an Ingersoll-Rand tie- 
tamper barrel after honing it on the 
machine in the background. He hones 
and measures until the constant-pres- 
sure, rate-of-flow air gauge in front of 
him tells him that the inside diameter 
is exactly as specified. The column- 
type Precisionaire takes all the guess- 
work out of the work. Note the float 
between the black tolerance-limit mark- 
ers alongside the flowmeter tube. 
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through the tube and the position of 
which is indicated by a scale on or ad- 
jacent to the tube. Any velocity change 
in the system caused by a variation in 
the aperture between the gauging head 
and the part being checked is registered 
instantaneously by the float. 

Figure 4 shows a constant-pressure 
rate-of-flow gauge with the latest refine- 
ments added to the basic design. It will 
be noted that it is provided with two 
pressure regulators and two air filters. 
The primary regulator valve ahead of 
the first filter in the air-supply line is 
set for a pressure only a few pounds 
more than that used for gauging and 
prevents surges that would affect the 
final regulator. The second filter re- 
moves any condensate missed by the 
primary separator as well as that result- 
ing from the final pressure drop. 

By means of an adjustable by-pass 
valve at the entrance to the flowmeter 
tube any desired proportion of the air 
fed to the latter can be diverted to the 
gauging head by way of the conduit, 
thus insuring a wide range of amplifica- 
tion and high sensitivity. Let us be 
more explicit. With the by-pass closed, 
the float will rise 1 inch if the air flow 
at the head is increased 1 cubic inch per 
second; but if 4 cis is diverted from the 
tube—is by-passed to the head—the 
float will rise only % inch. In other 
words, opening the by-pass causes the 
float to fall and, incidentally, to decrease 
amplification. However, the float can 
be repositioned at will by exhausting air 
to the atmosphere through the medium 
of an adjustable bleeder at the top of 
the tube. Another feature of the instru- 
ment is an orifice of predetermined size 
placed as close as possible to the jets in 
the head. It is called an economizer be- 
cause it effects considerable savings in 
air by permitting the passage only of the 
maximum flow required for metering 
parts, plus a small amount as a margin 
of safety. 

Gauges of the improved constant-pres- 
sure, rate-of-flow type have a long serv- 


ice life because they have few parts’ 


that need maintenance or replacement. 
Even the heads, with their varied air- 
snaps for external measurement and 
spindles forinternal gauging, are subject- 
ed to little wear. Too, appreciable wear 
is tolerated at these points by reason of 
the fact that the instruments can be 
checked periodically against master con- 
trols and the flowmeter floats adjusted 
accordingly to give accurate compara- 
tive readings. 

The automobile industry, with its ad- 
vanced production-line methods, was 
perhaps the first to fully appreciate the 
value of air gauges. It has led all others 
in putting them to use, expecially in the 
form of comparators built into machine 
tools for automatic sizing during metal 
removal. For this work, as well as for 
inspection, they are indispensable. 


ALL AT ONE TIME 
This ry air-gauging machine is 
designed for the inspection of crank- 
shafts and does all the necessary check- 
ing simultaneously. By a glance at 
the Airechart with its numerous flow- 
meter tubes the inspector can read 34 
or more dimensions, including size and 
taper of main bearings, diameters and 
runouts of flanges, faces of thrust bear- 
ings and keyway locations. The unit 
is shown with a crankshait in the load- 
ing cradle, which is lowered into gaug- 
ing position by shifting a hand lever. 


The car manufacturer has learned that 
inspectors, no matter how experienced, 
will suffer from fatigue on repetitive oper- 
ations as the day goes on and are liable 
to become inefficient in consequence. 
One instrument now gauges 2800 piston 
pins an hour—performing six operations 
with like precision. Another replaces 
eight inspectors by measuring 800 pis- 
tons an hour. They are also used to 
check crankshaft bearing bores, main 
bearing journals, connecting rods, cam- 
shafts, valve rocker arms, etc. 

Of all the elements that require accu- 
rate dimensional control about 42 per- 
cent involve taking internal measure- 
ments for which there were no, or only 
makeshift, means available prior to ait 
gauging. Whereas the ordinary blind 
hole formerly presented a serious inspec- 
tion problem, it can now be completely 
analyzed as to depth of taper, round- 


ness, bellmouth, scratches and size. Tol- } 


erances to millionths of an inch, simply 
out of the question previously, are today 


regularly specified for many internal and[y ; 


external machining operations. In the 
case of some fits, a variation of only ten, 
even five, millionths of an inch is per 


missible, and flow-type air gauges used 


in connection with machines are making 
them consistently. 


COMPRESSED AIR MAGAZINEY 
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Jets of Oil 
Speed 
Metal Cutting 


HE nation’s metal-machining capac- 

ity may be nearly doubled and cut- 
ting-tool life increased from three to 
twelve times by a new method of cool- 
ing and lubrication, according to Gulf 
Oil Corporation, its originator. Called 
Hi-Jet, the system differs radically from 
the conventional one of flooding the tool 
with oil from overhead. It was invented 
by R. J. S. Pigott, director of engineer- 
ing research of the Gulf Research & De- 
velopment Company. 

High-speed thread-like jets of oil are 
directed from below — not from above 
— the cutting tool, impinging at the 
point where its tip comes in contact with 
the work. Now, for the first time, the 
tool is being efficiently lubricated, says 
Gulf. Because the oil reaches the exact 
spot where heat is generated through 
friction, heat transfer from the cutting 
edge is greatly improved. 

For many years cutting oils used in 





OLD METHOD 

















NEW METHOD 


HITTING THE SPOT 


The sketches show the main advantage of jetting oil from below. Note how the 
overhanging chip, left, prevents oil that is flowed onto the work from reaching 


the cutting edge of the tool. 


single-point tool machining operations 
have acted more as coolants than as 
lubricants when applied by conventional 
means. Even as coolants they cannot 
perform effectively for the same reason 
that they cannot lubricate satisfactorily, 
for seldom does a sufficient volume reach 
the area where heat is produced. Thus, 
their main function has been to extract 
the heat conducted through the chip, 
the work, or the exposed shank of the 
tool. Examination of a machined sur- 


face as left by the cutting edge reveals 
it to be bright and dry, indicating that 
the edge has received little or no lu- 
bricant in spite of the flood of oil over 






THE JET SYSTEM 


The “Hi-Jet'’ setup, left, shows three tiny streams of oil being directed from 
below under pressure great enough to reach the point where cutting is being 


done. 


The assembly (right) consists essentially of a l-hp motor-driven gear 


pump and of flexible tubing to carry the oil to the nozzle under 400 psi pressure. 
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work and tool. This is not surprising, 
remembering that cutting pressures reach 
50,000 psi and higher. 

The answer to the problem of getting 
the oil between the tool and the work 
is Hi-Jet. Because of slight irregular- 
ities in both the cutting edge and the 
work surface, tiny passages are formed. 
When the high-speed streams of oil are 
applied to the underside of the tool’s 
cutting edge where the temperature is 
well above the boiling point of the lu- 
bricant, the liquid is vaporized and thus 
forces its way through these openings. 
In the process of vaporization, the oil 
picks up considerable heat from the most 
critical area—the cutting edge. After 
passing the latter, the vapor condenses 
on the cooler chip and tool shank and 
gives off the heat picked up at the cut- 
ting edge. Proof that the oil actually 
passes the cutting edge and is caught 
between the work and tool is found in 
the fact that the chips that leave the 
contact area are coated with oil, tool 
build-up is eliminated (chips are not 
welded to the cutting edge by the heat 
generated), nose wear is reduced, and 
the chip crater is more uniform. 
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PROTECTIVE CURTAIN 
Smoke created by vaporization of the oil (left) gives evidence that the latter is 
reaching the cutting edge of the tool where high temperature prevails. To quench 
the smoke it is enveloped by a cylindrical curtain of oil directed from shower 


heads above and below the working location. 


The curtain also prevents the 


cutting oil from spattering when the tool is not in contact with the work. 


Hi-Jet offers a number of advantages 
over the overhead flood method which 
has been in use for more than 50 years. 
The most important of these are longer 
tool life and greater cutting rates, which 
are especially marked in the case of high- 
speed tool steels. At normal cutting 
speeds, the life of tools of the latter 
type has been increased six to twelve 
times, it is reported; at low speeds cut- 
ting rates have been doubled without 
any sacrifice in tool life. When Hi-Jet 
is applied to carbide tools their life is 
lengthened from three to five times. As 
a result, setup and grinding time can 
often be considerably reduced. This 
means that fewer tools are needed and, 
on large production jobs, indicates sub- 
stantial savings in tool inventory and 
cost. It seems certain that all these 
improvements, made possible by the Hi- 
Jet method, will greatly increase the 
demand for high-speed tool steels, thus 
lessening the need of draining the na- 
tion’s supply of scarce sintered-carbide 
tools. 

Work machined with Hi-Jet is superior 
in surface finish and dimensional accu- 
racy because of the more effective cool- 
ing and lubricating action on the tool 
radius. In consequence, there is less 
need of additional finishing operations 
and, in some instances, they can be dis- 
pensed with altogether. Grinding time, 
too, can often be shortened because of 
smaller dimensional variations. Further, 
there is less tendency towards work- 
hardening of the machined parts. On 
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some jobs this may mean a reduction 
in stresses that cause distortion and sur- 
face hardening. 

For its Hi-Jet system Gulf has pre- 
pared a special oil after testing in excess 
of 50 kinds, which included more than 
fifteen existing oils and entailed the de- 
velopment of 35 new ones. Because the 
new lubricant gets between the cutting 
tool and the work surface, considerably 
more heat is carried away than under 
ordinary circumstances and, as a result, 
much more smoke and vapor are gener- 
ated. Therefore, a special coolant spray 
is furnished and connected to the present 


overhead flood system. It serves the 
dual purpose of providing a cylindvica] 
curtain of oil which smothers the smoke 
and vapor and of catching the stream 
of oil when the tool is not in contact 
with the work, thus preventing spla ‘ter. 
ing. 

At first the Hi-Jet system will find 
its widest application in turning oper- 
ations because the nozzle in its present 
form has been designed primarily for 
lathes and vertical boring mills. How. 
ever, different types of nozzles and at- 
taching fixtures will make it possible to 
use the method on many other machin- 
ing jobs. Good results can be obtained 
with most turning operations, but the 
greatest savings will be made on high- 
production work where tool life is ab- 
normally short. Hi-Jet is also practi- 
cable where tool setup time is high in re- 
lation to operating time on the machine, 
or where the number of tool changes 
is excessive. 

The component parts of the unit are 
a motor-driven 1-hp gear pump, filters, 
a pressure-regulating valve, flexible hose, 
a jet nozzle and holder, and the low- 
pressure coolant spray. The pump dis- 
charge is kept at 400 psi. On many 
machines the Hi-Jet system can be in- 
stalled in a matter of hours, although 
some engineering skill is required. To 
reduce the possibility of chip interfer- 
ence, the nozzle is mounted no farther 
than 2 or 3 inches from the cutting edge 
of the tool and the stream of oil is always 
aimed so that it comes in contact with 
the cutting edge. This is the most im- 


portant consideration in mounting. Mis-f 
direction will mean loss of the advan: | 


tages inherent in the method. 

Hi-Jet equipment is being manufac- 
tured by Thompson Products, Inc., of 
Cleveland, Ohio, under licenses from the 
Gulf Research & Development Com- 
pany. The first units were delivered 
this summer. 








The accompanying pictures show an 
adaptable threaded metal rod recently 
put on the market by Redi-Bolt (also 
the name of the product) for use on the 
job. The stock is 36 inches long, made 
of cold-drawn steel, precision threaded 
from end to end, takes standard nuts, 
and is protected against rust by a spe- 
cial coating. It can be readily bent 


with pliers after heating to form U, L, ff 


Eye or other bolts and cut into required 
lengths, or it can be hacksawed into 
straight bolts or tierods, all for a wide 
range of applications including repair, 


installation and structural work. ‘The * 


rods come in six diameters from 4 to % 
inch and are being distributed through 


hardware stores, mill supply houses, etc. f 
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Rotary Compressor Speeds 


‘Gunite’ Application 


THE COMPRESSOR 
Right: 


ECORDS compiled by a Detroit 
firm of contractors indicate that 
when air is supplied by a newly devel- 
oped 600-cfm rotary-type portable com- 
pressor, ‘‘Gunite’”’ can be applied to walls 
and other surfaces 25 percent faster than 
when the air comes from a conventional 
reciprocating-type machine of 500-cfm 
capacity. The concern, Hanna, Zabriskie 
& Daron, has specialized since 1922 in 
pneumatically applying the concrete mix 
known as “Gunite”? and owns thirteen 
Cement Gun Company (Allentown Pa.,) 
outfits by which the work is done. 

In August, 1951, it bought a Gyro-Flo 
600-cfm compressor that had been intro- 
duced a few months before by Ingersoll- 
Rand Company. Although of greater 
capacity, this unit is considerably smaller 
than a 500-cfm reciprocating portable. 
The former is driven at 1800 rpm by a 
General Motors 6-cylinder diesel engine, 
the availability of which was a vital 
factor in the machine’s development. 

The rotary compressor under discus- 
sion furnishes air for two ‘Cement 
Guns,” and the records, which extend 
over a period of eight months, have con- 
sistently reflected the substantial in- 
crease in productiveness mentioned in 
the first paragraph. Harvey Hanna, 








August, 1952 


Stationed on the ground floor, the machine sup- 
plied air for a 67,000-square-foot wall job of “Guniting” 
that was carried on at a rate of 200 square feet per hour. 








MIXING AND PLACING 
One of the two Cement Guns, upper-left, in which sarid and cement were 


mixed by an air-operated device. 


From the units the dry mix was air-borne 
through hoses to the points of placement. 


Water was added at the nozzles. 


The concrete was blown on forms (above) to a thickness of 2 inches. 


president of the contracting firm, states 
that approximately 120 cfm of air is re- 
quired to operate the mechanisms that 
mix the dry cement and sand. This 
leaves 480 cfm for conveying the mix- 
ture through hoses to the points of ap- 


plication, or 240 cfm for each gun. On 
a recent job that involved ‘“‘shooting”’ 
67,000 square feet of 2-inch wall on a 
high industrial building, progress was 
maintained at the rate of 100 square 
feet per gun per hour. 





EOPLE living in isolated places are 

said to have more than their share 
of faith in the supernatural, but truly 
widespread is the belief that strange 
powers repose in certain unearthly be- 
ings — playful or sinister. Acceptance 
of things eerie of course takes some form 
in almost every individual, but men en- 
gaged in toilsome occupations, perhaps 
more than others, are receptive to such 
influences, finding in tnem a little needed 
zest and diversion. So Peruvian miners 
have their muquis, and others have un- 
canny favorites personified by conniving 
elves or goblins and given to mirth or 
mischief or, perchance, to good deeds. 
Loggers, for example, boast of the great 
feats of Paul Bunyan and Ole the Big 
Swede. 

We scoff at others’ superstitions but 
cling to our own to the end of our days 
with an attitude at times of — Don’t 
you say mine is a fake! ‘Those who 
knock on wood (and who hasn’t?) are 
found everywhere, perhaps doubting the 





efficacy of it but taking no chances. 
Fishermen spit on the bait, whether it 
be in California, Minnesota or New Jer- 
sey. It is well agreed that an itching 
nose means that company is about to 
arrive. One need not mention the ill- 
luck black cats, umbrellas, Friday, or 
the hoodoo that is associated with thir- 
teen, which is deemed so ominous that 
nowhere from coast to coast would one 
be offered a hotel room bearing that 
number. Picking up a penny is good 
luck, but to pick up a piece of iron is 
bad luck, unless it happens to be a horse- 
shoe — and by all means toss something 
over the left shoulder. 

Odin, the Norse god, possessed two 
ravens that were sent out each morning 
to gather intelligence for their master. 
By evening they returned, perched on 
his shoulders and whispered to him what 
they had observed. That became a part 
of the people’s belief. Then the raven, 
originally a beautiful white bird, was 
changed to black as punishment for hav- 
ing babbled so much. 

Such crude, primitive people, we say. 
And yet, our difference is in form rather 
than substance. Time changes little. 
Yesterday and today are alike, where 
the nature of man is concerned. Being 
“‘superstitious,’’ unless the case is ex- 
treme, does not even in this age set a 
person apart from his fellows. It is a 
favorable omen if the week can be start- 
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Further Delving 
into the 


Supernatural 


ed with a fair stroke of business on 
Monday morning. Only the other day 
a hard-headed, successful businessman, 
about to close an important deal, was 
overheard to say: - “I don’t want to 
talk about it because then nothing hap- 
pens.”’ The deal was later advantageous- 
ly concluded, presumably aided by the 
fact that the rules of the jinxes had 
been so cautiously observed. 

Old superstitions never die — they 
don’t even fade away. Ground-hog day, 
an American tradition, is further evi- 
dence of how these things live on and 
on. The possibility of being hexed re- 
mains common in some localities in the 
United States, and such a spell is said 
to be very hard to break. If a cow looks 
at you and lows you are just about a 
goner; among the English it is held as 
good fortune. Even perpetual youth 
awaits one who carries an acorn in his 
pocket. There is something in human 
nature that such delusions feed on, de- 
fying both time and ridicule. 

Chaucer wrote about the fears that 
even in that remote period centered a- 
bout Friday, and Napoleon Bonaparte 
got what was considered a direct \ arn- 
ing not to bring his army into Russia 
in 1812 when his horse stumbled and 
threw him as he was about to cross the 
last bridge — over the Niemen River. 
At least one historian has said: ‘““That 
was a bad sign; a Roman would have 
turned back.”” Many of the fears that 
exist today were entertained in Old Tes- 
tament times, and may have been an- 
cient then. So they have had centuries 
in which to take countless forms, each 
with its staunch defenders and ranging 
from the ludicrous to the profound — 
confessed with outward levity though 
inward seriousness. 

While there is assuredly nothing in 
the present to rival the days of Cotton 
Mather, when the supernatural was in 
the guise of doctrine in parts of New 




































England, what prevails is deep-roo: ed 


and varied. Fortunately, it assumes 
pleasant forms as well as gruesome, 1s, 
for example, the nymphs and goddesses 
of mountains, woods and streams that 
have caught the imagination of ihe 
world’s great composers and artists — 
traditions that refuse to be dimmed. 
In fact, belief in miraculous agencies, 
scary as well as reassuring, is so prev- 
alent that we now find them listed in 
compendiums, including a recent work 
bearing the title Encyclopedia of Super- 


stitions, where the student may find guid- 
ance on his path to learning and, of | 





course, become up to date. Thus, at 
long last, the subject is being raised to 
the status of accepted lore. 

That being the case, far be it from 
a novice in the realm of the mysterious 
to try to discourage anything so amus- 
ing and obviously harmless. The author 
grew up in a Midwest rural community 
where there was also a bit of specu- 
lation as to the occult. Everybody there 
took time out for forenoon and after- 
noon lunch. It was discovered that the 
housewife of a certain neighbor always 
hid a raw potato, peeled in an odd man- 
ner, in the big lunch basket that was 
brought out into the field at threshing 
time for these between-meal snacks. 

Nothing ever seemed to go wrong with 
the elements or the equipment — not 
at the Nelson’s. If the wind was to 
blow, the rain to pour, the machinery 
to break down, or an accident to occur, 
those disasters just seemed to have to 
wait until the crew and equipment had 
moved to some other farm. After years 
of this uncanny experience there were 
those who commenced to wonder if, after 
all, that peculiarly peeled potato could 
have had something to do with it. Which 
is another indication that man’s inter- 
ests, always intrigued as he is by the 
fantastic, run freely to other things than 
machines even in a mechanical erz suc! 
as ours. Perhaps, if we understocd why 
superstitions live on and flourish as they 
do, we might know a lot more about 
human nature than we do. 


Note: The foregoing material was written by 

. Danielson, vice-president of Danielson 
Safety Valves, Inc., and was inspired by the 
illustrated article on ‘“‘The Muquis’’ that ap- 
peared in our March, 1952, issue. 
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CLIMATE AND INDUSTRY 


ACTORS that ordinarily influence 

the location of an industrial plant 
include availability of raw materials, la- 
bor, power, fuel, water, transportation, 
desirable site and nearness to markets. 
Only in rare instances is climate con- 
sidered, but it is given as one of the 
main causes of a mild industrial boom 
now underway in the Rocky Mountain 
states of Utah and Colorado. 

John D. Garwood, a post-graduate 
student at the University of Colorado, 
based his thesis on a study of 116 firms 
that set up business in the two states 
between January, 1946, and April, 1951. 
To get his answers, he visited each es- 
tablishment and interviewed the pro- 
prietors. Approximately one-fourth of 
them stated that they were attracted 
to the area primarily by its climate. 

In numerous cases, the concerns in- 
curred higher production costs and a 
more limited market in order to settle 
in Colorado. One new company, in fact, 
obtains 95 percent of its materials and 
sells 95 percent of its product east of 
the Mississippi. Its owners neverthe- 
less choose to keep the seat of business 
in the West. It is obvious that the 
profit motive does not rule such selec- 
tions. It is probably true, however, that 
high income taxes are a contributing 
influence. Realizing that Uncle Sam, 
regardless of where they are situated, 
is going to take such a healthy bite out 
of the net that there won’t be much 
left, some businessmen figure they might 
as well make their reduced profits in 
a section where climate is favorable to 
pleasant living. 

Mr. Garwood’s investigations dis- 
closed, however, that in a few instances 
the climate brings about production ad- 
vantages. These were not anticipated 
when the establishments were located 
in the West and came as welcome bo- 
nuses. By way of illustration, a firm 
that makes aluminum pistons in Pueblo, 
Colo., found the dry air favorable to 
sound castings. In the high-humidity 
Great Lakes region, where the company 
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formerly operated, the molten metal oft- 
en attracted moisture, so that blowholes 
resulted. Rejections for this cause have 
declined substantially in Colorado. 

A concern making electrical instru- 
ments has benefited by the dry climate 
because the metals it uses do not rust 
or tarnish readily. Likewise, a printing 
firm discovered that ink dries quicker 
and paper retains its dimensions better 
than in areas where the humidity is high. 

Knowledge of these unsuspected ad- 
vantages will, no doubt, serve to attract 
other lines of business that can profit 
by them. It is true, of course, that 
favorable factory climate can be manu- 
factured anywhere in this age of air 
conditioning, but if it can be obtained 
as a gift from Nature, worth-while sav- 
ings can obviously be made. 


HUGE DRAINAGE SCHEME 

HE anthracite coal-mining industry 

is beset by a spate of problems. Year 
by year it is confronted with stiffer com- 
petition from other fuels and meanwhile 
finds itself less and less able to fight 
back effectively because its own pro- 
duction costs are ever rising. A few 
figures tell the unhappy story of the 
industry’s recent history. In 1928, out- 
put was 74 million tons and employees 
numbered 159,000. In 1951, production 
totaled only 42.4 million tons and there 
were 70,000 workers. 

Production of anthracite per man-day 
amounts to but 2.78 tons, as compared 
to 6.42 tons in the case of bituminous 
coal (1947 figures). Numerous factors 
account for this wide difference. Ac- 
cording to the Pennsylvania Department 
of Commerce, the two main reasons why 
anthracite is more expensive to mine 
than any other kind of coal are, first, 
a lack of tested automatic mining ma- 
chinery suitable for the conditions that 
prevail and, second, the enormous vol- 
ume of underground water that has to 
be handled in the Pennsylvania fields. 
During the five years from 1944 through 








1948, an average of 19 tons of water 
was pumped for each ton of coal ex- 
tracted from underground. 

In an effort to solve the water-pump- 
ing problem, the U. S. Bureau of Mines 
has for several years been investigating 
the possibility of driving a deep-level 
drainage tunnel. Bores of this kind are 
rather common in older metal-mining 
districts, but somewhat unusual in coal- 
producing areas. To be of maximum 
service, a tunnel would have to be ad- 
vanced close to sea-level grade, as some 
coal workings are already at or below 
that horizon. To meet this condition, 
it is necessary to find a route where 
the discharge end is at tide-water level, 
with the tunnel sloping upward from 
there to its objective in the mining area 
on a low gradient. 

These desiderations could be reached, 
the Bureau finds, by running a 100-mile 
gallery from a point in Maryland, down- 
stream from the Conowingo Dam on 
the Susquehanna River, northward to 
Glen Lyon, in Luzerne County, Pa. A 
preliminary report terms the project fea- 
sible from an engineering standpoint and 
predicts that it will take two more years 
of study to obtain all the information 
required for a final report. 

It is expected that the drainage course 
would start out as a 13-foot bore and 
be enlarged to 16 feet southward of 
Pottsville, Pa., at which point some lat- 
erals would bring in water from both 
sides. The cost would be somewhere 
between $150 million and $175 million, 
it is believed. One suggestion is that 
the Commonwealth of Pennsylvania, the 
Federal Government and the various 
coal-producing companies join in financ- 
ing the scheme. So far it is only an 
idea. 

The water would empty into the Sus- 
quehanna, and engineers say it would 
not be contaminated by mine wastes. 
Some proponents of the proposal advo- 
cate transporting fine coal in the stream 
of water, thus cutting delivery costs to 
Baltimore, Washington and other mar- 
ket centers near the tunnel route. 
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The mud-jacking tech- 
nique, by means of 
which sunken sections 
of concrete highway 
are brought up to 
grade, was successfully employed recent- 
ly in the Mississippi River delta to re- 
level the bottom of a large storage tank 
that had sagged. The tank, 110 feet 
in diameter and 48 feet high, had been 
erected partly over a drainage ditch, 
20 feet wide and 4 feet deep, that had 
been backfilled and then compacted by 
running a bulldozer over it. Soundings 
taken in the tank revealed a local set- 
tlement of about 12 inches, maximum, 
where the ditch ran. Examination in- 
dicated that any additional settlement 
would put the bottom plates under seri- 
ous tension. 

The owners, Mid-Valley Pipe Line 
Company, considered relocating the tank 
or floating it off its site, driving piles 
there, and returning it. Either course 
would have been expensive and time- 
consuming, so mud-jacking was inves- 
tigated. L. C. Pope, a contractor who 
had used the method in highway work, 
was retained. At different points he 
inserted horizontally under the depressed 
area of the tank four lengths of 114 and 
1%-inch pipe varying in length from 20 
to 53 feet. Using an air motor for turn- 
ing them and water and compressed air 
for jetting material out of them as they 
advanced, the pipes were readily driven. 
The longest one was put in place in 30 
minutes. 

With a mud pump having a capacity 
of 10-15 cubic yards per day, a mixture 
of four or more sacks of Portland cement 
to each cubic yard of soil was injected. 
In all, 90 cubic yards was placed over 
a period of several days, the pipes being 
withdrawn at night to keep them from 
holding fast. Four feet of oil was in 
the tank at the time, but the bulge was 
taken out of the bottom without diffi- 
culty. The cost of the work was $2000, 
or around $22 per cubic yard. 


Mud-Jacking 
Takes Bulge 
from Tank 


* * * 


In June, Edwin W. Mills of 
Arizona attended the fiftieth 
reunion of his class at Har- 
vard University. This, in it- 
self, is a fact of no great 
importance, but the way it came about 
is interesting. Mr. Mills is president 
of the Arizona Small Mine Operators 
Association, an organization in which 
he has been active during the twenty 
years he has been engaged in mining 
in the Salome District. Apparently he 
never amassed much money, but he did 
make a lot of friends. Learning of the 
forthcoming reunion, 75 of them gath- 
ered at Salome on June 3 to express 


A Man 
with 
Friends 
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This and That 


their appreciation to him for always hav- 
ing extended ‘“‘a helping hand and sym- 
pathetic ear to others.”’ 

They presented him with a purse con- 
taining funds sufficient to fly him to and 
from the meeting with his classmates 
at Cambridge, Mass. ‘“This,’’ they told 
him, “should show you that you are 
wealthy—wealthy in friends.”’ For good 
measure they gave him a watch so that 
he would “always have ‘time’ in which 
to accomplish his goals.’”’ We have an 
idea that Mr. Mills enjoyed the reunion, 
as did a lot of his associates in Arizona 
who never saw the Harvard campus. 


* * * 


In 1947 a Danish engi- 
neer, Herluf Rask, came 
to the United States to 
repair the Washington 
Monument. He hasn’t 
got at the job yet because Congress 
hasn’t appropriated the funds for it, but 
there has been no lack of work in the 
meantime. Rask is a specialist in re- 


Doctors 
Ailing 
Structures 


storing worn or damaged stone stru:- 
tures and has directed many such jo)s 
on both sides of the Atlantic ranging 
from Buckingham Palace in London io 
the Borough Hall in Brooklyn. To keep 
in touch with all the operations under 
his wing he has made nineteen round 
trips to Europe in five years. 

At present, as the New York Times 
relates, he is refurbishing the exterior 
of India House, a 115-year-old club for 
men in the export trade that stands in 
Hanover Square in downtown New York. 
Rask’s method is to grind up some of 
the same stone from which the building 
was constructed and mix it with a spe- 
cial binder, the composition of which he 
does not divulge. When an area to be 
repaired has been sandblasted and the 
mixture applied and allowed to dry, it 
looks just like the surrounding stone and 
can be cut or ground into any desired 
shape. Ordinary cement mixtures would 
not only differ from the original mate- 
rial in appearance but would also sepa- 
rate from it in time, opening new cracks. 
The Rask method costs a fourth to a 








**Ain’t it wonderful, Ernie, how they can drive a tunnel from both ends 
and have them meet smack on the nose!’’ 
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third as much as replacing the affected 
sections with newly quarried stone. 


* * * 


Two tractors built in 


Report a Russian plant that 
on Red were captured in Ko- 
Tractors rea have been careful- 


ly examined by experts 
of the Caterpillar Tractor Company, and 
their report on them is of interest. They 
consider them ‘“‘well-engineered, well- 
manufactured copies” of their own 
Model D7, second largest unit the firm 
makes. Inspection revealed that the 
machine was redesigned to suit the more 
convenient metric system—“‘‘no mean en- 
gineering feat.’’ The Russians evidently 
consider appearance unimportant, be- 
cause many parts are rough on the out- 


side. However, that is not the case where 
good finish and close tolerance are re- 
quired. Antifriction bearings are good. 

J. M. Davies, research director at 
Caterpillar, said that the tractors ‘‘were 
a great surprise to us. They are of much 
better quality than we expected. The 
Russians know where to make parts 
hard and where to make them tough.” 
He added that he did not think the ma- 
chines would last as long in service as 
their American counterparts. It is be- 
lieved that they were copied from Cater- 
pillar units that were obtained from us 
under Lend Lease about ten years ago. 
When captured, the tractors were being 
used to pull military equipment and sup- 
plies in Korea. Neither was equipped 
with a bulldozer blade and a hydraulic 
lift to operate the blade, which are stand- 
ard on American models. 


THE DOCTOR LOOKS INTO YOU 


Slender, Rodlike Device Can Be Slipped into Stomach, Bronchial 


Passages or Other Body Cavities for Diagnosis or Treatment 


J. D. Ratcliff 


Reprinted by permission from ‘‘The Reader’s Digest,’’ June, 1952 


PHYSICIAN notes a vague shadow 

on the X ray of a patient’s stomach. 
A life may depend on an accurate di- 
agnosis. Until three years ago there 
was no way to decide short of surgery, 
but now, with the aid of an instrument 
called an operating gastroscope, a phy- 
sician can see hidden conditions and give 
treatments which often do away with 
extensive surgery. 

The gastroscope is but one of dozens 
of endoscopes (Greek for “‘look inside’’), 
each designed for a particular job. These 
instruments are slender, rodlike devices 
which can be slipped into the stomach, 
bronchial passages and other body cav- 
ities. No medical instrument has im- 
proved so rapidly as have endoscopes 
in the past few years. 

Thirty-four inches long, and smaller 
in diameter than the little finger, the 
gastroscope is probably the highest ex- 
pression of the instrument maker’s art. 
Its upper portion is rigid, its lower half 
flexible — so it can slip into the stom- 
ach, which is at an angle in the body. 
A brilliant electric-light bulb, the size 
of a grain of wheat, is at the tip. The 
gastroscope contains 29 optical elements, 
so the physician can see, no matter how 
the barrel bends and twists. Although 
the optical elements may be no larger 
than a pencil eraser, they are ground 
to the same precision as lenses and 
prisms used in bomb sights and micro- 
scopes. 

Vital gadgetry is packed in the gas- 
troscope’s pencil-sized circumference. An 
air system connects to a rubber bulb, 
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enabling the physician to inflate the 
stomach like a toy balloon; disease might 
lurk in hidden folds. Down the instru- 
ment’s shaft is slipped a pair of tiny, 
clam-mouth forceps with which the phy- 
sician can snip off a bit of any suspicious 
tissue. Study by a pathologist helps to 
determine whether it is a cancer that 
should be surgically removed or an ulcer 
that will heal if given proper care. 

How can anyone but a professional 
sword swallower get this instrument 
down his throat? Actually, three out 
of four patients have no difficulty. First, 
nerves are calmed by an injection of 
morphine or a barbiturate. A gargle 
of a novocain-like drug deadens the gag 
reflex in the throat. Then the head is 
drawn back to provide a passageway as 
straight as possible and the tube is gently 
inserted. The examination usually takes 
only five to fifteen minutes. 

In general, all endoscopes work in the 
same manner. First, the sheath—a slen- 
der hollow tube—is introduced. A vari- 
ety of instruments can be slipped down 
its barrel: telescopes which see in a 
forward direction, at right angles and 
to the rear; grapple hooks, irrigation 
and suction devices; pea-sized electro- 
magnets used for picking up metal frag- 
ments. There is even photographic e- 
quipment for taking pictures of the in- 
terior of the stomach and other organs. 

Of all this family, the bronchoscope 
is best known. It is regularly used to 
retrieve marbles, whistles, peanuts and 
other things children have sucked down 
their windpipes. This instrument has 


another lifesaving use. Fluid often col 
lects in lungs during surgery, and in 
times past frequently spelled pneumonia 
and death. Today it issucked up through 
a bronchoscope in a matter of seconds. 

These almost unbelievably versatile 
instruments even perform surgery — 
through an incision little larger than a 
pencil. In tuberculosis a lung often ad- 
heres to the chest wall, so that it is 
impossible to collapse it and possibly 
heal tubercular lesions. This condition 
once called for drastic surgery. Today, 
if such adhesions aren’t too extensive, 
they can be severed quickly and easily 
with a thoracoscope. Through one tiny 
incision, the physician introduces a slen- 
der viewing device. Through a second, 
he inserts a tube equipped with a high- 
frequency electrical cutting loop. Watch- 
ing with one instrument, he works with 
the other — cutting adhesions electri- 
cally as accurately as he could with a 
knife. 

He can stanch bleeding with an elec- 
tric cautery loop or he can introduce a 
swab of adrenalin through the tube. At 
the end of the operation he may, if he 
wishes, wash out the chest cavity with 
a saline solution. All this is accomplished 
through incisions which heal in days in- 
stead of the weeks that might be re- 
quired if the chest were entered by usual 
surgical procedures. 

In many cases stones in the bladder 
can be disposed of without major sur- 
gery by means of a cystoscope. After 
the cystoscope is introduced, the blad- 
der is inflated with distilled water to 
aid the surgeon’s vision. Then he in- 
troduces a tiny stone crusher. Delicate 
in appearance, the jaws of the crusher 
can exert pressures up to 780 pounds 
per square inch! Pulverized stones are 
flushed out, and the patient goes home 
shortly afterward — instead of being 
faced with a long stay in the hospital. 

Until the cystoscope was perfected 
some years ago, doctors diagnosing a 
kidney disease found difficulty determin- 
ing which kidney was ailing. Today, 
with a cystoscope, the surgeon inserts 
a catheter in the tiny passage from blad- 
der to kidney and takes samples of the 
urine secreted by each kidney. Analy- 
sis tells which organ is diseased. 

The principle of the endoscope was 
first suggested by Philip Bozzini, of 
Frankfurt am Main, Germany, in 1805. 
A variety of crude devices to focus light 
from reflecting mirrors through a tube 
into the body were later developed. All 
had the same drawback: enough illu- 
mination could not be reflected into body 
cavities to permit good vision. Develop- 
ment of the instrument had to await 
modern technological developments such 
as minute light bulbs and intricate lens 
systems. But today’s endoscopes, en- 
abling better diagnosis and treatment, 
are making dramatic contributions to 
medical progress. 
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Machine Shop 


on Wheels 


OR use in isolated sections or where 

operations are spread over a large 
area, Cemco Industries, Inc., of Galion, 
Ohio, builds a mobile machine shop on 
a truck or trailer body. Called “‘travel- 
ing trouble-shooter,”’ it has been de- 
signed with the idea that it should be 
complete within reason, that its equip- 
ment should be arranged compactly but 
convenient of access, and that it should 
provide maximum dependability by in- 
cluding only tools and equipment of rec- 
ognized high quality. 

These units are used at remote jungle 
airports, on expansive plantations where 
considerable scattered machinery has to 
be maintained, on pipe-line construction 
jobs, on large highway projects, and in 
oil fields. They are in service in both 
the Americas, in Africa and Asia. 

To take care of almost any kind of 
mechanical trouble that might develop, 
each portable shop contains an 11-inch 
bench lathe, an acetylene generator and 
electric welder, a 15-kw generator, drills 
up to 1 inch in size, a forge, an air 
compressor, an Impactool with acces- 
sories (a quick-changing chuck, various 
bits, drills, taps, screw drivers and the 
like), a bench grinder, vise, a Bonney 
tool set and other units. There are 33 
major items and 190 additional ones. 
Some, such as lamps, files, sockets, etc., 
come in duplicate or in several sizes 





TRUCK AND COMPRESSOR 


A 2-ton standard truck equipped as a 
Cemco mobile machine shop is shown 
at the top with the sides and rear end 
opened to form a roofed-over plat- 
form on three sides. The truck floor 
measures 95x150 inches. The same 
equipment can be had on a truck trail- 
er. Pictured at the right is the Inger- 
soll-Rand air compressor and, beyond 
it, a Hobart welder. 


so that the entire list runs into more 
than 500 individual articles, not includ- 
ing small ones like 50 pounds of horse- 
shoe nails. 

The compressor is an Ingersoll-Rand 
Type 30, air-cooled model driven by a 
Y%-hp gasoline engine and mounted on 
a 4-cubic-foot receiver. It has a capac- 
ity of 2.7 cfm at 150 psi pressure. In 
addition to running the Impactool, which 
also is of I-R make, the machine fur- 
nishes air for spray painting, operating 
a grease pump and blowgun, inflating 





tires, etc. The compressor, as well as 
the generator, can be taken from the 
truck when necessary and carried to a 
remote place that cannot be reached 
otherwise. 


Radioactive Air Gun Neutralizes Static Electricity 


PNEUMATIC gun, developed by 
Canadian Radium & Uranium Cor- 
poration, represents one of the first non- 
destructive applications of atomic en- 
ergy. Briefly, its purpose is to ionize an 
air jet through the use of a radioactive 
foil liner or filter and to apply the air to 
nonmetallic surfaces to dissipate electro- 
static charges—those minute particles of 
high-voltage electricity that give a man 
a jolt when he slides across the seat of a 
car and touches the metal doorknob. 
Virtually all types of nonmetallics 
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such as leather, wood, plastics, rubber 
and glass receive such charges as the 
result of atmospheric conditions and fric- 
tion as well as from sources of electric 
current. Though they may be quite in- 
tense (attain an electromotive force of 
more than 700 volts in the case of the 
example cited in the preceding para- 
graph) they are usually harmless. How- 
ever, there are circumstances under 
which static electricity is dangerous. 
A painter working on a scaffold may 
fall and be seriously injured or killed 
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after receiving the same sort of jolt that 
merely startles a motorist. A spark at- 
tributable to a discharge of static elec- 
tricity may start a fire or cause a serious 
explosion where combustible materials 
are being handled or in the mist-laden 
atmosphere of a paint-spray booth. A 
charged friction or conveyor belt may 
attract particles of dust or foreign mat- 
ter and thus contaminate materials be- 
ing processed or reduce the efficiency of 
machine tools. 

Radioisotopes of polonium, created by 
the same sort of electrical bombardment 
as that by which uranium is converted 
into an A-bomb explosive, are incorpo- 
rated in the filter of the aforementioned 
gun, and their radiations will give the air 
the electrostatic potential required to 
neutralize charges on nonmetallic sur- 
faces. The tool can be manually or 
mechanically operated without danger 
to the user with air under pressure sup- 
plied by any standard compressor and 
will, it is claimed, remove foreign matter 
such as dust as well as static electricity 
from materials that must be finished or 
otherwise processed. 
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C.B. Hunt & Son, Inc., has introduced 
a series of Quick-As-Wink spring-return, 
single-plunger diaphragm valves for use 
where only low-pressure air is available 
for pilot control. They can be operated 
with air at from 12 to 35 psi on the dia- 
phragm and are suitable for service in 





laboratories and for industrial and com- 
mercial applications within their limits. 
The valve housing is of aluminum, and 
the plunger, of stainless steel, is hollow 
with precision-placed radial ports. The 
spring return is under the diaphragm 
push plate permitting open-end exhaust, 
if desired. 'The manufacturer reports 
that the improved design prolongs the 
life of the valve parts and packing and 
that units can be disassembled without 
disturbing the main piping. They are 
furnished tapped for 4- or '4-inch pipe 
connection for 2-, 3-, double 2-, 4- and 
5-way use with air, oil or water at line 
pressures up to 125 psi (also vacuum) 
and temperatures not exceeding 150°F. 





To its standard line of products, James 
A. Murphy & Company, Inc., has added 
a separator-filter that is designed to re- 
move condensate as well as vapors from 
compressed air. The unit consists of trap 
“A,” a separator “‘B,” and a cylinder 


DISCHARGE—_ 





\UGUST, 1952 


Industrial Notes 


“C” containing a desiccant. Oil and 
water vapors remaining in the air after 
its passage through the separator is ex- 
tracted by the desiccant which, in the 
course of the process, changes color grad- 
ually from bottom to top. When it is a 
deep amber throughout it is spent and 
it is time to recharge. Replacements are 
available and made quickly. The mois- 
ture removed from the air collects in the 
trap and is discharged automatically. 
The combination separator-filter can be 
obtained with a 4- or a %-inch pipe 
connection. 





By means of a new tool announced 
by The Imperial Brass Manufacturing 
Company it is possible to flare tubing 
of soft copper, brass, steel and aluminum 
and automatically burnish the face of 
the flare. That is done by a “‘lost-motion 
mechanism” which, when backing off 





the cone after the flare is made, disen- 
gages the feed during the first revolution, 
thus causing the cone to give the flare 
a highly polished finish. The cone is 
of a special faceted type. The flare is 
formed above the bar instead of against 
a bevel in the bar, as is common prac- 
tice. As a result, the original wall thick- 
ness is maintained at the base of the 
flare. The No. 500-F Rol-Air Flaring 
Tool, as it is listed, makes 45° flares 
on tubing ranging in outside diameter 
from 34g to % inch for standard S.A.E. 
flared fitting joints. 





Sauerman Bros., Inc., has increased its 
line of Durolite tempered-steel sheave 
blocks with a unit that is designed es- 
sentially for slushing, mucking and 
wrecking operations. The sheave and 
frame are made of heat-treated alloy 
steel; the swivel fittings are quick open- 
ing and free moving; and a bead cast 
in the frame protects the rim of the 
sheave and prevents fouling of cable. 
Though like the standard blocks in the 
matter of general specifications, the 
slusher block has several new and im- 
portant featyres: a wider, flatter sheave 
groove that permits the use of larger 
cable than a standard block of the same 








diameter; an extra-wide throat opening 
that allows the passage of knotted cable; 
and lighter weight, compared with a 
block of similar capacity, to facilitate 
handling in tight places. 


coating for maintenance purposes have 
been introduced by the Mercer Rubber 
Corporation. They can be applied by 
spraying, brushing, dipping, rolling or 
troweling and are said to insure uniform 
sheets of Neoprene that will not chip, 
crack or peel and will give metal, wood 
or concrete long-lasting protection a- 
gainst the corrosive action of chemicals 
and water. Type N-200 is designed 
primarily for coating equipment such as 
pumps, sea valves, pipes, outboard shaft- 
ing and acid tanks; N-600 makes floors, 
steps and ramps skidproof; and N-700 
is an oil- and grease-resistant liquid that 
protects tank interiors, floors, etc., a- 
gainst high temperatures, steam, acid 
fumes, solvents and general wear. 





Looking like the tentacles of an octo- 
pus, the hose lines connected to the pres- 
sure tank pictured are equipped with 
heads for spreading glue on materials 
such as wood, fabrics, plastics, cardboard 
and paper. The 3-gallon unit has four 


outlets which can be doubled by the 
use of ““T” fittings, thus serving eight 
operators. The heads vary in type and 
most of them are made to meet cus- 
From left to right are 


tomers’ needs. 
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shown: a block spreader for applying 
adhesive simultaneously to two sides of 
an assembly at a 90° angle, a dowel-hole 
head, a groove applicator, a flat-sur- 
face head for putting glue at one time 
on two or more strips from '4 inch to 
5 inches wide, and a utility spreader 
which feeds a thin ribbon of adhesive. 
A recently developed type has a knurled 
roller which applies glue to flat surfaces 
up to 6 inches wide. Cold liquid glue 
is used and is forced out of the pressure 
tank with air at up to 30 psi. The flow 
is regulated by an automatic control 
valve built into a fiexible barrel which 
is right behind the spreader and pro- 
vided with a grip handle. When the 
operator puts pressure on the head the 
barrel bends and opens the valve, al- 
lowing the adhesive to pass through it 
and openings in the spreader. When 
pressure is released, the barrel straight- 
ens, the valve closes and flow stops. 
Tanks range in capacity from 1 to 10 
gallons and have one, two or four outlets. 


Early last year Ingersoll-Rand Com- 
pany introduced its 600-cfm Gyro-Flo 
portable compressor of revolutionary de- 
sign; today the manufacturer is prepared 
to supply three smaller sizes—315, 210, 
and 105 cfm—of the same type, accord- 
ing to a recent announcement. Like 
the first model they are equipped with 
a 2-stage, oil-cooled rotary sliding-vane 


compressor which, it is said, has elimi- 
nated most of the problems encountered 
with reciprocating units in the portable 
field. The former has no valves to leak; 
no pistons, rings, rods and clutch to 
wear; while its continuous rotary action 
insures a steady flow of air free of pul- 
sations. The air is discharged at less 
than 200°F under normal operating con- 
ditions, and this, together with thorough 
oil separation, prevents hose deteriora- 
tion attributable to heat and oil. An- 
other feature of the line is the Air 
Glide capacity control, the only stepless 
regulator that combines ‘‘floating speed”’ 
control of the engine with variable in- 
take unloading of the compressor. It 
automatically keeps the air output 
smooth throughout the full range from 
0 to 100 percent and holds the pressure 
steady between 100 and 110 psi. The 
600-cfm portable is powered by a Gen- 


eral Motors diesel engine, and all the 
other sizes by either a GM diesel or 
a Continental Red Seal gasoline engine. 
Weighing up to 40 percent less than re- 
ciprocating machines of equal capacity, 
the Gyro-Flo portables are more maneu- 
verable in rough terrain. Other advan- 
tages claimed are reliability and low cost 
of operation and maintenance. 





Timbering is a major item of over- 
head expense in mines, especially in col- 
lieries, according to a U.S. Bureau of 
Mines information circular released by 
the Secretary of the Interior. To cut 


the cost, it is recommended that coal 
companies owning stands of timber to 
be used for the purpose impregnate them 
against decay and insect damage by in- 
jecting certain chemical solutions into 
the base of the living trees in such a 
way that they’ll be carried to the foliage 





*SOLENOID CONTROLLED 
PILOT OPERATED 


4 WAY VALVES — 2 POSITION 


TO 150 PSI « AIR « WATER « LIGHT OIL 


WRITE FOR COMPREHENSIVE BULLETIN—2G-C 


EBAIRELSDALE VALVES 


1566 EAST SLAUSON AVENUE e 
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LOS ANGELES 
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LOW CURRENT DRAIN 

SOLENOID CAN'T BE OVERLOADED 
NOT SENSITIVE TO DIRT 

LESS MAINTENANCE — LONGER LIFE 
FAST CONTINUOUS CYCLING 
POSITIVE SEAL— NO LEAKAGE 
VERSATILITY 
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COMPRESSED AIR MAGAZINE 
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by the sapwood without entering the 
bark or the heartwood. The idea is 
based on tests made some years ago by 
the Department of Agriculture in a Cali- 
fornia forest laboratory. Timbers so 
treated can be used without removing 
the bark and having to wait for the 
wood to season, both of which are ad- 
vantageous from the standpoint of cost. 

For the convenience of users and dis- 
tributors, Thermoid Company has re- 
duced its line of molded rubber hose from 
eighteen to five basic types named, re- 
spectively, Aquair, Powerflex, Versicon, 
Versiflex and Utility. They are suitable 
for delivering air and other gases, water, 
steam, oil, gasoline, etc., and are color 
coded to prevent confusion in stocking 
and application. 

To prevent building up static and ex- 
posing operators to electric shock, Amer- 
ican-LaFrance-Foamite Corporation has 
provided their larger-size carbon-dioxide 
fire extinguishers using hose connections 
with a type of horn that carries away 
the charge as fast as it is produced. This 
is achieved by a pair of copper conductor 
strips that extends along the inner wall 
of the plastic horn and is electrically 
bonded through the nozzle and metal 
braid of the hose to the carbon-dioxide 
cylinder. 

With plant maintenance in mind, Gray 
Company, Inc., has introduced a heavy- 
duty spray-gun pump that can be used 
as a stationary unit or mounted on a 
Sta-Level hand truck with large rubber- 
tired wheels. Called Paintmaster, it 








takes its supply direct from 5- or 10- 
gallon shipping containers. The pump 
is of the double-acting reciprocating type 
and, together with the agitator, is air 
operated. The latter has nonsparking 
dual aluminum blades that are adjust- 
able to any depth and keep the material 
well mixed independent of the operation 
of the pump. No pressure is exerted 
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MAXIM SILENCERS 


@ Maxim makes silencers for compressor intake, vacuum 
pump discharge, blower intake or discharge, internal combus- 
tion engine exhaust or intake, high velocity steam, air or gas 
discharges, spark arresting and heat recovery silencers. 


onaclg- 
MAXIM _-__-_--_-- 


® IY “ THE MAXIM SILENCER COMPANY 
Dept. W.L.. 61 Homestead Ave., Hartford 1, Conn. 
Gentlemen: Please send me your bulletin on silencers for 
| 0 Compressor Intake O Internal Combustion Engines 
D Steam Blow-off 0 Spark Arresting 0 Heat Recovery. 
| Name 











| Company 


| Address _ 


| . - - ee 
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EASIEST WAY TO MAKE ENDS MEET 





Time- and money-saving “Vic-Groover” Tools 
are only part of the complete Victaulic Method. 
Portable and easy-to-use “Vic-Groovers” are 
available in 9 sizes up thru 6”, prepare pipe ends 
on the spot for quick easy hook-ups with 
Victaulic Couplings and Fittings, and they’re 
automatic as to groove positioning and depth! 


The Victaulic Method means a complete 
modern piping system: easy-to-install 
Victaulic Couplings that guarantee leak-proof, 
positive-locked connections with a union at 
every joint ... a complete line of versatile 
Full-Flow Elbows, Tees, Reducers, and other 
streamlined Fittings unique in their wide 
adaptability ... plus handy “Vic-Groover” Tools. 


It’s easy to see why the name “Victaulic” 
stands for world leadership in a fast, dependable 
piping method. Make that next job ALL 
VICTAULIC and prove to yourself that whether 
it’s new construction ... repairs... or 
alterations ...the Victaulic Method solves 
every piping problem. 


You'll find you save time, work, and dollars 
with Victaulic — “the easiest way to make 
ends meet.’”’ FOR YOUR OWN PROTECTION ... 
make sure you get VICTAULIC! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44. B 


28th VICTAULIC YEAR 


California: Victaulic Inc., 727 W. 7th St., Los Angeles 14 
Canada : Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 
Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N.Y. 20, N.Y. 


on the fluid, hence aeration is reduccd 
to a minimum. In addition to pain‘s 
and finishes, the outfit is construct«d 
to handle many abrasivelike materia's, 
as well as most of the vinyl- and plastic- 
base coatings. For these, a 10-gallon 
liner container is provided to facilitate 
mixing. The Paintmaster is said to be 
sufficiently powerful to permit the use 
of long hose lines or multiple spray guns 
even with heavy viscous materials ap- 
plied in low-temperature areas. 





Super-Hot is the name of a ready- 
mixed aluminum paint for which the 
Sheffield Bronze Paint Corporation 
makes broad claims. According to it, 
the coating becomes permanently bond- 
ed to well-nigh all metals when they 
are subjected to heat varying from 500 
to 1600°F. It may be applied by brush, 
spray or dipping and used as a rust 
inhibitor or for finishing or decorating 
metal products. It is guaranteed not 
to crack, chip or peel. 





Quick connector hooks of a new de- 
sign for coupling hawsers, wire ropes or 
chains to each other or to stationary 
objects are being offered by Brummel 
Hook Company. They are made of Tern- 
alloy, a high-tensile manganese bronze 
that combines lightness with strength 








and corrosion resistance. According to 
the manufacturer, it takes just a turn 
of the fingers to connect or to discon- 
nect them, and once they are joined 
they stay joined. Known as Brummel 
Hooks, they are of solid one-piece con- 
struction with or without thimbles and 
are available in a variety of sizes and 
types including eye, nut, jaw and swivel 
hooks. The accompanying picture shows 
an eye hook with a mooring line fastened 
to a boat deck by a special fitting. 

















United States Steel Corporation has 
provided a ski hoist at its new Gary, 
| W. Va., No. 14 colliery not as a recre- 
| ational facility but to carry the miners, 
comfortably seated, to and from the 
portal to the wash house located at a 
| higher level. 
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—FROM HERE AND THERE 
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Roof-bolted Tunnels 

“With steel in short supply, several 
large tunnel projects have found it nec- 
essary to resort to roof bolting (instead 
of conventional supports) to keep going. 
Because of exceptionally good results, 
the practice is now accepted generally 
as standard procedure. This is indeed 
a tribute to the method in view of the 
long-standing opposition to its use... . 

“In the tunnel industry, the extensive 
use of roof bolting probably started at 
the Keyhole Dam Diversion Tunnel in 
1950. There, because of a shortage of 
steel, the Bureau of Reclamation per- 
mitted the contractor to employ roof 
bolts. The highly successful results ob- 
tained at Keyhole encouraged the New 
York City Board of Water Supply to 
permit the use of suspension type sup- 
ports at the East Delaware Tunnel, cur- 
rently being constructed by the Walsh 
Construction Company and B. Perini 
& Sons, Inc. 

“The East Delaware Tunnel consists 
of 26 miles of deep rock tunnel with 
a driven diameter of about 13 feet. It 
is a project of such magnitude that tech- 
niques and procedures have had ample 
opportunity to develop. Roof bolting 
is now firmly established as routine prac- 
tice .. . . It is quite possible to reduce 

. . excavation by as much as 10 or 15 
percent and the amount of concrete by 
well over 30 percent by the judicious 
use of roof bolts. 

““A less obvious beneficial effect . . . is 
the influence on the ventilation in the 
tunnel. By improving the friction char- 
acteristics of the tunnel walls, the ef- 
fective area may be increased by as much 
as 45 percent. . . . In equivalent sized 
drifts of 10,000 feet length and approx- 


} imate cross section of 14x7 feet, the roof 


bolted drift showed a power saving (for 
ventilation) of $20,300 per year over the 
conventional timbered section.”’ 
Philip S. Miller, consulting engineer, 
in Mining Congress Journal, June, 
1952 


Pneumatic Stowing 


“Solid stowing (backfilling of mined- 
out spaces), even when mechanized, is 
still too expensive to be applied gener- 
ally. The most fully developed stowing 
machines use compressed air to blow 
the rubbish through pipes into the space 
to be packed. In 1947-51, more and 
more of these ‘pneumatic’ stowers came 
into use, especiaHy in South Wales; in 
'946 six machines stowed 40,000 cubic 

ards of material; in 1951, 57 machines 
iandled nearly 1,500,000 cubic yards. 
At the end of 1951, the board was de- 
eloping a machine designed by its own 
taff to use much less compressed air 
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Dual springs, long guides. 
Pressure-oiled rockers. 
Stellite-faced valves and 
seats. 


American Bosch single- 
hole pintle nozzles. 


Clean-burning combus- 
tion chamber removes 
from outside. Upper half 
water cooled; lower half 
air insulated to concen- 
trate heat at throat. 


Four non-stick “keystone” 
rings, top ring chrome- 
plated. Two flat oil rings. 


Built-in oil cooler in- 
creases oil and engine 
life. 


Full length water jackets. 


Hardened renewable 
cylinder sleeves test 
375-425 Brinell. 


Rifle-drilled rods. Oil 
jets cool pistons. 


American Bosch fuel 
injection pump. 


High-capacity outside 
oil pump. 


Hardened camshaft, 
single forging. 


Hardened main and rod 
journals. Steel-back, 
triple-element precision 
bearings, pressure oiled. 


Drop-forged hardened 
crankshaft. High-speed 
counterweights not 
shown. 


Alloy-steel heat-treated 
rod and main bearing 
bolts. 


















Model 6-WAKD 
Super-Duty 
DIESEL 
Six cylinders 
6%-in. bore 
6%-in. stroke 
1197 cu. in. 
peak hp 224 
@ 1600 rpm. 
Send for 
Bulletin 1415 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS., NEW YORK, TULSA, LOS ANGELES 
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gassy workings.”’ tions 


] roves th ee | ] er i or ' t y From the annual report of the Britis) Steid 


National Coal Board. gt 


Dea 
NUGENT Fi ee 
of t fe r s “Compressed air is going to take one ‘?' 


: a ‘ War 
a new job — reducing starting time for -ate 
jet engines. It may open up a wholefe serv: 
string of new uses for pneumatic gadgets, fuels 

“The pneumatic-starter idea is a fol. 
low-up on a technique used in Korea, 4s t! 
The combat boys have been backing 2 to t! 
live jet up to the nose of a cold one {™ Yat! 
The hot blast gets the turbine spinning, 
which means that you don’t start gen-[M criti 
erating heat or burning fuel until thef§ shor 
turbine is moving at a pretty good speed.{m Pres 

“An Air Force contract to develop a re 
pneumatic starter for turbojet and tur-¥ jn t! 
boprop engines has been awarded to Jack D 
and Heintz, Inc., of Cleveland. The and 
firm now makes a variety of electric Stel 
starters for aircraft and tank engines} bea 

“Actually, the pneumatic starter has wil! 
two advantages, economical and tactical.) ¥°*" 
The biggest plus is that it cuts warm- po 
up time. It takes electric starters aff plie 
minute to a minute and a half to tumf§ min 
over a jet engine. J&H engineers be 504 
lieve they can pare starting time to les§§ ¢.; 
than 30 seconds using a compressed-ait §§ obt: 
device. tens 
In order to unquestionably determine the rela- eV “Jet engines have a voracious appe- Col 
tive effectiveness of three leading lube oil filters, —— Py, tite. Fuelwise, every minute of warm- p 
the owners of the towboat, MOUNT VERNON, wa , ee he 3 up on the ground is said to mean about este 
installed a different make of filter on each of : sh ' 90 miles in the air. A jet’s combustion ff con 
the boat’s three identical engines. At regular a chamber is also about the hottest placegy ‘U" 
intervals for 800 engine hours, the cleanliness - this side of Satan’s furnace — especially 
of the oil was checked and recorded. The graph ee during warm-up. With a false start,f§ des 
above shows the results—at the end of 800 ee there is less time for the intense heat 
hours the oil that was Nugent filtered contained to wear down turbine blades and other 
less than half the concentration of insolubles as inner workings. Once the plane is mov- 
the more effective of the other two filters. Note, ing, incoming air cools the exhaust to f sin 
too, that oil passing through the other two filters a respectable 1000°F. thr 
was dirtier in 200 hours than the Nugent filtered “The big tactical advantage comes in 
oil was at the end of 800 hours. getting planes off the ground faster after} ,);; 
: the ‘scramble’ signal is flashed.”’ Str 

Business Week, May 31, 1952 





% INSOLUBLES (By Volume) 


PRESS. DROP 


i) 100 200 300 400 500 800 900 
ENGINE HOURS 


Nugent filtering will give you this effective- 
ness, too. It will add to the life of your engines 
by reducing the amount of harmful impurities 
that reach vital working parts. It will extend the Ratio an Pipe Sines 


life of lube oil by keeping it cleaner longer. | “The pipe-line industry is taking to by 
microwave (radio) on a wide front. Di- Fa 


rectionally beamed microwave relay sta-f 
tions paralleling a pipe line provide notf} ,,, 
only voice communication but multiplef} an 
circuits for metering, remote control of f§ © 
valves, pumps and compressors, facsimn- 
ile and teleprinter operations. The pos- : 
sibility of interference with outside radio f} «: 
Wm. W. & Co., Inc. services is minimized-through properly f°’. 
422 N. Hermitage Ave. CHICAGO 22, ILLINOIS designed directional antennas ... . Al: 
Oe ETE: we: together, the petroleum industry oper 
ates 75 percent of all microwave instal: 
lations to date.”’ OF 
George Weber in Oil & Gas Journal, 
June 23, 1952 


For full information on how Nugent filtering 
can help you, write, outlining your filtering 
problem. Descriptive literature on Nugent filters Nugent filter of the type 


is also available on request. used in the test aboard 
the MOUNT VERNON. 
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Books and Industrial | 
Literature 
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Need of a sound national mineral policy | 
and some of the considerations basic to the 
establishment of such a policy for the na- 
tions of the world are stressed by Edward 
Steidle, dean of the School of Mineral In- 
dustries, The Pennsylvania State College, 
in his book Mineral Forecast 2000 A. D. 
Dean Steidle reviews the United States’ de- 
pendence on outside sources for many stra- 
tegic and critical minerals during World 
War II and presents information, as accu- 
rate as can be determined at present, on re- 
serves and on the availability of mineral 
fuels. 

The 216-page book is divided into two 
parts. The first section covers such topics 
as the relationship of the mineral industries 
to the future of the United States, conser- 
vation of irreplaceable mineral resources by 
intelligent use, the deficiencies in the na- 
tion’s program for stockpiling strategic and 
critical materials, the industries’ manpower 
shortage and the Point 4 Program. The 
present and future status of the important 
mineral fuels and of the metallic and non- 
metallic minerals are primarily dealt with 
in the second section. 

Despite our decreasing supplies of coal 
and petroleum—our major sources of energy 
—and contrary to popular belief, Dean 
Steidle does not consider atomic energy to 
bea ‘‘cure-all’’ but believes that solar energy 
will be harnessed and used extensively in 
years to come. Geology, meteorology, geog- 
raphy, mineral economics, extraction and 
preparation, safety and health, water sup- 
plies, and education, as they apply to the 
mineral industries, are also discussed, as well 


= as problems to be overcome within the next 


50 years. Published by The Pennsylvania 
State College, copies of the book can be 
obtained from the Mineral Industries Ex- 
tension Services, The Pennsylvania State 
College, State College, Pa. Price $3.00. 


Plant and combustion engineers inter- 
ested in recording stack smoke density and 
combustion performance may obtain litera- 
ture on the subject from the Ess Instru- 
ment Company, Bergenfield, N. J. Write 
for Bulletin 512, which is a concise 2-page 


= descriptive sheet on the Ess smoke recorder. 


A booklet commemorating the fiftieth 
anniversary of the Pressed Steel Tank Com- 
pany briefly describes the progress made 
since 1902 by diverse American industries 
through the aid of its metal containers and 
deep-drawn component parts. Entitled De- 
sign for Progress, the publication may be 
obtained from the concern at 1445 S. 66th 
Street, Milwaukee 14, Wis. 


_A new reversible and replaceable Blaw- 
Knox cutter for clamshell buckets is fully 
described in Bulletin 2399 being distributed 
by the company’s Bucket Department, 
Farmers Bank Building, Pittsburgh 22, Pa. 
lhe new tooth consists of a base which is 


Familiar Scenes 
IN MINING SERVICE 



































Water Lines 
by NAYLOR 


lines handling mine discharge, sewer overflow, shaft pumping and 









Typical of the uses of Naylor 


pipe in water service are these 


| tailings operations. There are good reasons why you see so much 
Naylor pipe in this service. Its light-weight makes for easier in- 
stallation. Its distinctive structure assures extra strength and safety 
for the heavy-duty service you require. Naylor comes in diameters 
from 4” to 30” to meet your requirements. 





permanently attached to the scoop or lip 
and of a renewable tip which fits into a slot 
and wedges itself into the base. Bases and 
cutters are available from stock for many 
'\law-Knox buckets now in use. 








A 12-page illustrated manual on manom- 
eters of interest to engineers and operators 
‘ industrial plants is being distributed by 
l\ing Engineering Corporation, Box 510, 
an Arbor, Mich. [t includes basic facts 
id definitions on pressure measurement; 
plains how different types of manometers 
vperate and what they measure; and con- 
‘ins detailed information on installation, 
eration and maintenance. English and 
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Write for Bulletin No. 507. 


NAYLOR 


| e 
| Naylor Pipe Company 
1245 E. 92nd St., Chicago 19, lil. 


New York Office: ; 
350 Madison Ave., New York 17, N.Y. 
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GET RID OF YOUR. 
“DOWN-TIME” WORRIES 


WALDRON 


Improved 


Gear 
Type 


better built to eliminate 


sources of operating trouble 


The steadily growing preference 
for these sturdy WALDRON 
couplings in all major industries 
is a tribute to the quality and 
workmanship that goes into them. 
Power is transmitted through solid 


forged steel hubs and one piece 
sleeves, for added assurance of 
safety at high speeds. All adverse 
and crank action on shaft and 
bearing is eliminated and an ever- 
present lubricant carries the load 
with no chance of wear from metal- 
to-metal contact. Their design 


permits use of smaller physical 
capacity for same size shaft. Long- 
er trouble-free service makes these 
couplings the most economical to 
buy and use. 


revision of 


light 4 
By $s basic desig®» 


special ap 


WALDRON’S 40 years of coupling making experience is your 
assurance of a dependable product and expert service. Write 
for Catalog 57-A to get full particulars and engineering data. 


JOHN 


NEW BRUNSWICK 


CORP 


NEW JERSEY 


Sales Representatives in Principal Cities 
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metric tables of equivalents are giv-n fo 
manometer readings taken with various jp. 
dicating liquids, together with tempe-atur 
correction factors and instructions 0) hoy 
to use them. 


A handy 28-page reference catalogue cop. 
taining a cross section of its comple’e lin 
of modern scales for every industria! nee; 
has been compiled by The Howe Scale Com. 
pany, Rutland, Vt. Referred to as Cop. 
densed Scale Catalogue No. 11, it gives es 
sential information and specifications oy 
1000 models designed for weighing from \, 
ounce to 400 tons. Copies will be sent fre 
upon request. 


A 6-page bulletin has been released by 
T. B. Wood’s Sons Company on its Life. 
Lube pillow blocks featuring a new housing 
and permanent lubrication sealed in by syn. 
thetic rubber bonded to a steel core that 
also keeps out dirt and moisture. The pub. 
lication includes a description of the firm's 
flange units and a load rating table. Write 
for a copy of Bulletin No. 194 to Chambers. 
burg, Pa. 


Catalogue 40, now being distributed by 
Fischer & Porter Company, 6390 County 
Line Road, Hatboro, Pa., discusses its vari- 
able-area flow meters provided with newly 
developed tapered metal metering tubes for 
service where it would be impractical o 


is devoted to meter extensions and exten- 
sion combinations. 


Star Stainless Screw Company, 190 Union 
Avenue, Paterson 2, N. J., has issued a 20- 
page illustrated catalogue which lists its 
complete line of stainless-steel fastenings 
and gives specifications for each in easily 
read chart form as an aid to selecting and 
ordering. Serveral pages are devoted to 
decimal equivalents of pertinent fractions 
and to the structural quality of stainles 
steels. Ask for Catalogue No. 52-A when 
writing for a copy. 


Ferrous castings and their applications in 


abrasion-resistant fields are discussed in a 
24-page booklet just released by American 
Brake Shoe Company, 230 Park Avenue, 
New York 17, N. Y. It suggests a system 
for analyzing service conditions and select: 
ing the proper alloy to meet each condition. 
Tables, charts and illustrations help to bring 


out the important points dealt with. Ask 


for Ferrous Castings for Abrasion Resistance 
when writing for your copy. 


Intercoolers for cooling compressed air be- 


tween supercharger blowers and air mani- § 


folds leading to cylinders of diesel, natural- 
gas and other 4-cycle engines are described 
in Catalogue No. 1652 obtainable from 
Young Radiator Company, Racine, Wis. 
Cooling is done in a tube-and-fin cooler in 


which the hot air passes over the finned f 
surfaces while the cooling fluid—either fresh 


or sea water—circulates through the tubes. 


The brochure covers the two types of super: J 


charging systems, low- and _ high-pressure, 
now commonly used for the purpose. 


A comprehensive bulletin on the subject 


of spray nozzles for metal cleaning, bonder- 


izing, spray quenching, gas washing, and 
similar industrial applications has been pre- 
pared by Binks Manufacturing Company, 
3122 Carroll Avenue, Chicago 12, III. Pro- 
fusely illustrated, the 40-page publication 
contains a wealth of information on nozzle 
dimensions, capacities, spray angles, etc., 
and is indexed for easy reference. To obtain 
free copies of Bulletin No. 5200 requests 
must be written on company letterheads. 
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